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PABOYASA ITPOI'PAMMA U CIIAIVINHBI
OU3NKA

Pa3zpesnpl padoueii mMporpaMmal

1. TEJIN OCBOEHUMA OVUCHUTI/IMHBI

2. MECTO JUCLIUITVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)XAHUE OAVCLIUITJINHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA OVCLUITINHBI

5. YYEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE NJUCIIAIT/INHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE OUCIINUITIINHEBI

IIpunoxkeHus K padodeil mporpamMme JUCHUIITHHBI
o Ilpunoxenue 1. AHHOTaLUs pabouei MporpamMMel

o [Ipunoxenue 2. TexHOMOTHUU U POPMBI OOyUeHUS
o Ilpunoxenue 3. @oHABI OLIEHOYHBIX CPE/ICTB



1. EJIX OCBOEHMSA JNCHUIL/TMHBI

Llesbt0 OCBOEHUS JUCLIUITIMHGI SIB/IsieTCs1 (pOpMUPOBaHUE CIe/lyOLIUX KOMITeTeHIUHI:

OIIK-1 — croco6HOCTh TIPUMEHSTH eCTeCTBeHHOHayuHble U O0IeMHXeHepHble 3HaHUs, MeTO[bl MaTeMaTHuecKoro
aHajaM3a Y MOJE/NMPOBaHUS, TEOPeTUYeCKOr0 M 3KCIIEPUMEHTaJbHOr0 HCC/Ie[joBaHUsl B TpodeCccrOHANbHON
JlesITeTbHOCTH

@DOpMUPOBAHUIO KOMIIETEHLIUM CITYKUT [JOCTH)KEHHE CIIeIyIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

Ha YPOBHE Ipe/iCTaB/IeHUI:

* 001el ¢Gu3nueckol KapTUHBI OKPY)KAIOIEro MHMpa Kak CHUCTEMBbI B3aMMOCBSI3aHHBIX (DU3UUECKUX SIBJIEHUH,
Pa3IMUHBIX (GOPM JBYIKEHUS] MaTepUH;

* po GU3MKKU Kak (QyHAaMeHTa A W3y4eHWs AUCLMIUIMH TpodeCcCHOHANbHOTO LMK/, KaK OCHOBY IS
BbIJieJIeHHs] B CBOeM MpodecCHOHATBHOM [JieaTe/IbHOCTU (U3MUeCKUX SIBEHWH M TIPOLIeCCOB, OIpPeAesoIIrX
MIPUHLMITBI PAOOTHI Pa3/TMYHBIX TEXHIUYECKUX YCTPOCTB;

* B3aMIMOCBSI3M TEOPYH U KCIIEPHIMEHTA, CIy’Karlero 6a3oii it (G OpMHUPOBAHMs TEOPUH U TTOATBEPIKJAIOIIETO eé
TIOJIOXKEHUSL.

Ha ypOBHE MMOHUMaHUsL:

* CMBICJIa TAaKUX MOHATUHN Kak: (pu3nuecKoe siBleHNe, Gr3nueckas BeJIMUMHA, MOJe/b, TUTIOTe3a,

JKCTIePUMEHT, HaboeHre, U3MepeHre, puU3nueckKas TeopHst, GU3NUeCKUil 3aK0H;

* (hyHaMeHTaNbHBIX ITOHSTHH, 3aKOHOB ¥ TEOPUI K/IaCCUUeCKOW ¥ COBPeMeHHOU (DH3NKU;

* (hU3MUECKUX MO/iesield, MCTI0/b3yeMbIX IPU TIOCTPOEHHUY TeOPHH SIBJIEHHS;

* [paHUL] TPUMEHUMOCTH TeOPUH, IOCTPOEHHOU Ha orpe/iesieHHON (r3nueCcKoi Mozeny;

* IPUHLIMIIOB MMOCTPOEHHUsT PU3UYECKHUX IKCIIEPUMEHTOB.

Ha YPOBHE BOCIIPOM3BEEHUSI:

* (hopMynMpOBOK (PM3MUECKUX 3aKOHOB, NPUHLMIIOB U IIOCTY/JAaTOB, WX MareMaTU4ecKoe BbIpakeHHe II0
OCHOBHBIM pa3fesiaM (GU3MKUA: (U3ndecKre OCHOBBI MEXaHUKH, 3/IeKTPUUeCTBa M MarHeTH3Ma, 3JIeKTPOJUHAMUKH,
(hu3vKu KonebaHWH U BOJH, OTITUKH, KBAHTOBOM (DM3UKU, aTOMHOU U ZIepHOY (PU3UKY;

* METOZIOB pelLleHus 3a[au 110 ONMCaHUI0 HU3NUYeCKUX SIBIeHUH;

* METOZ|OB IPOBE/IeHHST FKCIIEPUMEHTA 1 00pab0TKY pe3y/bTaToB M3MepeHHH;

* METO/MKH OL|eHKH IOTPeLIHOCTH U3MepsieMblX Be/IMUKH.;;;

YMeHuUs:

TeopeTHyeCcKHe:

* OTpeZeUTh MYTH peLIeHHs TMOCTaBAeHHOM 3afaud, O4epTUTb KPYyr (PHM3HMuecKuX 3aKOHOB, 3HAaHHE KOTOPBIX
TMI03BOJIUT PELLUTh JaHHYIO 3a/iauy;

* IIOCTaBUTh lieJib IPOBOAMMOIO 3KCIIEDUMEHTa U OIpeZe/uTb I10C/Ie[j0BaTe/IbHOCTh [elCTBUN TIpU ero
TIPOBEZIEHUH.

TIpaKkTHYeCcKue:

* pelllaTh TUIIOBbIE 3a/lauM TI0 paszieniaM Kypca hU3HKY;

* pa3buparkCs B MPUHLMIAX AeHCTBYs (rU3HueCcKUX TIPUOOPOB U CrIocobax UX MpUMeHeHHUs;

* IPOMU3BOJUTL pacyeThl 110 pe3y/ibTaTaM U3MepeHUi;

* OLIEHUBATh TOTPEIIHOCT U3MepsieMbIX BeTMUH;

* aHa/IM3UPOBATh MOTyUeHHbIe Pe3yJ/IbTaThl U COMOCTAaB/ISATh UX C TEOPeTUYeCKU IPOrHO3UPYEeMBIMHU;

* TIpe/ICTaB/ATh (PyHKLMOHA/IBHbIE 3aBUCUMOCTH (U3MUeCKUX BeMUKH B BH/e rpayKoB.;;;

HABbIKU:

* TPaMOTHO ¥ apr'YMeHTHPOBAHO M3/1arath COOCTBEHHBIE MBIC/H, 060CHOBBIBATH CBOU CY)KIEHUST;

* paboTaTh C MIMPOKUM KPyroM (hr3uuecKux mprubopoB U 000py/[0BaHNUS;

* COCTaBJISITb HAyUHBIE OTUYETHI C TPaMOTHBIMU BBIBOZIAMU O TIPOJe/IaHHOM paboTe;

* IPaMOTHO MCII0/Tb30BaTh COBPeMeHHbIe LIU(POBbIe TEXHOIOTHH;

* paboTarhb C IMTepaTypoil ¥ MHBIMU UCTOUYHUKAMH UH(OPMALIIY;;.



2. MECTO JNCLHMIUVINHBI B CTPYKTYPE OOII BO

IOucnynnraa @U3UKA sBsieTCs AUCIUTUIMHON 00513aTe/IbHOM YacTH 0y10Ka 1 mporpaMmbl MO/ITOTOBKH T10
HanpassieHut0 24.03.01 PakemHble KOMNEKCbl U KOCMOHABMUKA.

CopeprkaHre AUCLIAIIIMHBI BSETCS JJOrnyecKuM npogo/pkeHreM auctiyind: BBICIIIAST MATEMATHKA.

Copep>xaHde OUCLMIUVIMHBI  SIB/IsSleTCS  OCHOBOM Jsi  ocBoeHus gucuuiuivdH: W3MEPUTEJ/IBHBIE
NMH®OPMAIIMOHHBIE CUCTEMbBI, BE3OITACHOCTbD XU3HEJEATE/IbHOCTU, U3MEPUTE/IBHO-
NMHO®OPMAIIMOHHASA TEXHUKA mPu NCITBITAHUAX CIWIOBBIX KOHCTPYKIIUMH,
MOJAE/IMPOBAHUE ®U3NUYECKUX IMTPOLECCOB, INTAHUPOBAHUE N OBPABOTKA PE3Y/IbTATOB
OKCIIEPUMEHTOB, IIPAKTUKYM I10 BBIUMC/IMTE/IbHOM TEXHUKE.

IpenBapuTebHBIE KOMIIETEHLIUH, CHOPMHUPOBAHHbBIE ¥ 00YJaIOIIerocs 10 Hayajia N3y4eHus AUCIUTUTAHBIL:
¢ OIIK-1 — Crioco6eH IpyMeHSITh eCTeCTBeHHOHAYUHbIE U 00IIeNHKeHepHbIe 3HaHUs1, MeTO/[bl MaTeMaTHue CKOTo

aHa/M3a U MOZIeJTUPOBAHMUS, TEOPETUYEeCKOTO M SKCTIePUMEHTATbHOTO MCC/Ie[OBaHuS B MPOge CCHOHAIBHOU
JlesITeJTbHOCTH



3. CTPYKTYPA 1 COAEPXAHUE JUCHUIIIMHBI

OO6r11ast TPYZI0€MKOCTh JUCIIUTIMHBI coCTapseT 11 3.e., 396 u.

3.1. Copep:xanue (AUAAKTHKA) JUCIIUIITHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppa3fie/ioB H AUaKTHYEeCKUX eJMHHULY

BCEI'O

AyauTOpHBIE 3aHATHA
B KOHTaKTHOH (hopme

BCEI'o

Jlekuuu

JIaGoparopHbIii
NPaKTHKYM

IIpakTHUeckue
3aHATHA

CamocrosTe/bHas
pabora cTyaeHTOB

®dopmupyemas
KoMIeTeHus, %

OIIK-1

Pa3pen 1. dusnyeckue 0CHOBBI MexaHHKH. 1.1. KuHemaryka MaTepraibHOM TOUKH
(MT). Cucrema otcuéra (CO). 1.2. KuHemarnka Bpaijate/bHOTO JABIKeHHsS aGCOMIOTHO
TBEpAoro Tena (ATT) 1.3. luHamuKa MatepuabHoi Toukr (MT). 3akoHbl HbloTOHa.
3akoHbl YpaBHeHue ABwKeHUsl. HeunepuuanbHblie CO. Cuibl uHepriyu 1.4. Cussl B
Mexanuke 1.5. Mexanuueckast paboTa, MOI{HOCTb CHJIbI U Heprust. 1.6. dusuka
MOMeHTOB. /lnHaMuKa BpauatensHoro arkenus ATT. 1.7. 3aKOHbI COXpaHeHUs B

76

40

20

11

36

MexaHuKe 1.8. DyieMeHTbl MeXaHUKH CIUIOLIHBIX cpefi 1.9. PeniTUBUCTCKasl MeXaHHKa.

Paspen 2. Monekynsp b M Tep a. 2.1. OCHOBBI MOJIEKY/ISIPHO-
KUHeTH4ecKoi Teopu rasa (MKT) 2.2. ®ynkuuu pacripesenenyst. Knaccuueckas u
KBAHTOBasI CTaTUCTHKH. 2.3.0CHOBBI TepMozHaMUK. TepmoguHamMuyeckye QyHKIMY
COCTOSAAHUSA. Tpl/l Haudajia TepMOJHHaMUKH. Hyﬂesoe Haua/I0 TepMOAWHAMUKH 2.4,
Apmrabara v osmrpona. Liukn KapHo. TIpUHLMIIBI TOCTPOEHHS TEIVIOBBIX MallKH. 2.5.
Surponusi. TepMorHaMUUeCKHe MOTeHIUabl 2.6. OneMeHTbl (U314eCcKoil KHHeTHKH.
SIBneHus nepeHoca 2.7. PeasbHble rasel . YpaBHeHue BaH- iep-Baasnbca. @a3oBble
MpeBpalLleHusl.

68

28

40

20

Bcero 3a 2 cemecTp

144

68

34

17

17

76

40

Paszpen 3. dnexkrpuuecrso. 3.1. DrekTpocTaTiueckoe rmoje B Bakyyme 3.2. Pabora cu
3/1eKTpUYecKoro nosst. IToTeHIMansHOCTB 1107151, 3.3. TIPOBOJHUKH B 3/1eKTPUYECKOM
nione. KonzieHcarops! 3.4. [In3/1eKTPUKU B 3/1eKTpryeckoM rosie 3.5. [TocTosiHHbIA
3/1eKTpuyeckuit Tok. [Tpasuna Kupxroga.

60

30

14

30

15

Paspen 4. Marderusm. JyieKTpomMaraeTusM. 4.1. MaruutHoe mosie B Bakyyme. Oddexr
Xonna. 4.2. Teopema 0. UPKY/ISILMK U TeopeMa [aycca /st BeKTOpa MarHUTHOM
MHAYKUMH. 4.3. MarHuTHOe 1oJie B BelllecTBe. /luaMarHeTHKH, TapaMarHeTUKU. U
¢eppomarHeTuky. 4.4. DNIeKTPOMArHUTHAs! MHAYKLMsL. 3aKOH 3/1eKTPOMarHUTHON
uHaykuuu (OMMU) dapagies. SIBneHre caMOUHAYKLMH. DHEPrust MAarHUTHOTO MoJs. 4.5.
YpaBHeHust MakcBe/izia B MHTerpaabHON. 1 AuddepeHipmansHoi Gpopme. MatepuabHbie
ypaBHeHus1. 4.6. TIDUHIUIT OTHOCUTEIBHOCTH B 9/IeKTPOHHaMHUKe.

60

24

12

36

15

Pa3paen 5. ®u3uKa Kosedanuii. 5.1. MexaHuueckrie rapMOHHUeCKUe KosieOaHuHsl.
KuneMaruka 1 jJuHaMHKa rapMOHHYeCKUX KosieGaHuii. [IpumMepbl rapMOHUUeCKUX
ocuisitopos . ®opmyra Itoiirerca. 5.2. CBoboaHsle 3aTyxarolye koebanus. 5.3.
BLIHy)KAEHHLIE KO[IEGaHPIH TapMOHHYECKOIr'0 OCLHM/IIIATOPA TI04 AeﬁcTBPleM
CHHyCOMAa]'I]:HDﬁ cunel. 5.4. BﬂeKTDOMHFHI/ITHHE rapMOHHYeCKue. KO/IEﬁaHI/Iﬂ.
OnexTpuyeckuii Konebare/bHbli KOHTYp. Popmyna TomcoHa.

24

14

10

10

Bcero 3a 3 cemecTp

144

68

34

17

17

76

40

Pa3paen 6. BoiHoBbIe nponecchl. OnTHKa. 6.1. Ypyrue BosHbl. 3ByK. YpaBHeHUe
TJIOCKOM CHHYCOM/a/TbHOM BO/THEL. BekTop YmoBa fiyist yripyroii BomHbL BonaoBoe
ypaBHeHHe. AKycTHUecKuii addekT [Joruiepa 6.2. neKTpOMarHUTHBIE BOHBL. BekTop
TToiiHTHHTa /1S 57IeKTPOMAarHATHOH BOJHBL. CBeT Kak 3/IeKTpOMarHUTHas BOJTHA.
ITonepeyHOCTh 371EKTPOMArHUTHBIX BO/H. 6.3. BonHoBast onTrka. HTepdepentus u
pudpakius. [ToHsTHe 0 KOrepeHTHOCTH BOH. [JudpakinoHHas pelerka. Judpaxuys
PEHTreHOBCKUX siyueld, popmyna Bynbga-bparra. 6.4. BonHosast onTuka. [Tonspusanus u
mcnepcrsi. B3aumogielicTBie 3/1eKTpOMarHUTHBIX BOJH C BelrjectBoM. da3oBast U
rpYIIoBasi CKOPOCTh. 3aKoH Matoca. Yron Bproctepa. Bujibl criekTpos.

54

16

16

38

10

Paszpen 7. KBanTtoBast gu3uKa. J/1eMeHTbI aTOMHOI1 U s/{epHOil PH3HKH.
7.1.KBaHTOBBIe CBOWCTBA 571EKTPOMArHUTHOTO U31y4eHust. ['unoresa I1naHka. CBoiicTBa
doToHOB. 7.2. ®orto3ddekT. 3akoHb! hoTo3ddexra. KoprycKyaspHO-BOITHOBOM yanu3m
TIPUPO/IBI CBeTA. 7.3. DKCIIepUMeHTaIbHbIE JaHHbIe O CTPYKTYpPe aToMOB. OTIbIThI
Pesepdopaa. [TnanerapHas Mogens aroma. [loctysnarsl Bopa. 7.4. DneMeHTbl KBaHTOBO#
MexaHUKU. ['unoresa sie Bpoiisist 0. KOpIyCKy/IsIpHO-BOTHOBOM Jlya/li3Me YaCTHL]
BellecTBa. BonHsl ge Bpoiins. [TpuHLumn Heonp €HHOCTH 7.5. Yp:

IIpeaunrepa. [IBrkeHue. CBOGOAHOM yacTuLibl. BonHoBas hyHKLus 1 ee
CTATMCTHYeCKHH cMbIc/1. TIDUHLMIT Cyreprio3uiiy. KBaHTOBbII rapMoHHYecKuit
ocuuaTop. 7.6. KsaHToBO-MexaHMueckoe onucaHue atomos. CTaljoHapHoe.
ypasHeHue IlIpeaunrepa s atoma Bofiopoja. KsaHToBele unciia. XapakTepucTUyeckue.
CMEeKTPBI aTOMOB. 3akoH Mo3/u 7.7. DneMeHThI siiepHON (U3MKH. D/leMeHTapHbIe
yacTvLpl. PaZinoakTMBHOCTE. 3aKOH pa/jMoaKTHBHOTIO pacnaga. 7.8. CoBpeMeHHast

(r3nyecKasi KapTHHA MUpa.

54

36

10

Bcero 3a 4 cemecTp

108

34

34

74

20

Bcero no gucnuninHe

396

170

102

34

34

226

100

3.2. AyAMTOPHBIN NPAKTHKYM

HaHMeHOBdHHeEe

JUCLHMILIUHBI

Homep u

paspgena

Tema NPAKTUYE€CKOr'0 3aHATHUA

Oo0neMm,

ayf.
JacoB

Pazpgen 1.
dusnueckue
OCHOBBI MEXaHUKH.

3ausatue 1.1. Kunemarnueckue XapakTepUCTUKU JIBUKEHUSI: TPaeKTOpUS,
repeMelLeHue, MyTb, CKOPOCTb, yCKOPEHHUe, YIIOBasi CKOPOCTh, YITIOBOE
yckopeHue. 3anartue 1.2. [JuHaMuKa MaTepUanbHON TOUKY, 3aKOHbI HblOTOHA.
Cuiibl B MeXaHHUKe: CUja TPeHUs], CU/a yIpyroCcTH. 3aKOH BCEMUPHOTO TATOTEHHUS.
HewnnepuuyanbHble cUCTEMBI OTCYETa, CUIIbl MHepUuK. 3ansatue 1.3. Umnynbc
CUCTeMbl MaTepHasbHBIX ToueK. PaboTa, KMHeTHYecKas 1 MoTeHLMaibHast
3Heprus. 3akOHbl COXpaHeHH!sl UMITy/bCa U SHepruu. 3auarue 1.4. JTuHamuka
MOCTYTIaTe/ILHOTO U BpalljaTe/IbHOIO IBWKeHUs TBeporo Tesa. 3aHsaTHe 1.5. Tect
Nel o Teme «Pu3nyecKrie 0CHOBBI MEXaHUKW».

6

22405




Pazgen 2.
MornekynspHast
¢usuka u
TepMOAVHaMUKA.

3ausaTue 2.1. YpaBHeHUe COCTOSIHUSA U/lea/IbHOrO rasa — ypaBHeHue MeH/ieeeBa-
Knanelipona. OcHOBHOe ypaBHeHHe MOJIEKY/ISIPHO— KHHeTUUEeCKOU TeOpHH.
Moseky/nsipHO-KMHETHYeCKUI CMBICTI /laB/IeHrs U TeMIlepaTypsl. 3aHaTHe 2.2.
Pacnpegenenve MakcBesisia MoJieKyJ rasa o ckopoctsam. CpeiHre CKOPOCTU
MoJiekyJ1. Pacripesiesienre bosbliMaHa MoJieKy/1 B CU/IOBOM IIOTEHLMA/ILHOM I10JIe.
Bbapometpuueckasi popmyna. 3ansitvie 2.3. [lepBoe 1 BTOpoe Hauasa
TepMmoprHaMUKU. KIT/] iMKanueckux mpoueccoB. DHTponus. 3aHarue 2.4. Tect
Ne2 no Teme «MorneKynsipHast (pr3uKa ¥ TepMOAUHAMUKA».

Bcero 3a 2 cemecTp

17

Pazgen 3.
DJIeKTPHUYECTBO.

3ansiTue 3.1. 3akoH KynoHa. PacueT HanpshKeHHOCTeH 3/1eKTpOCTaTuieCKUX
Tojiel ¥ CHJ B3aUMOZ,eMCTBUS B BakyyMe. [IpuHIun cyneprnosunyy. 3ansaruve 3.2.
Teopema ["aycca /i1 BeKTOpa HaNpspKeHHOCTH IeKTPOCTaTU4eCKOro MoJIs B
BakyyMe. [ToTeHIan 3/1eKTPOCTaTUYECKOr0 MO/, CBA3b MEXKIY
HaMpsUKeHHOCTBIO U NoTeHLManoM. 3ansaTtue 3.3. KoHgeHcaTtopsl. DHeprus
3/IeKTPUYeCKOT0 I10J1s. D/IeKTPUUYeCKoe IoJie B AU3jIeKTprKax. 3ansaTtue 3.4. Tect
Ne3 o TeMe «OneKTPOCTaTUKA».

Pazpen 4.
MarHetu3sm.
ONeKTpPOMarHeTUsM.

3anatue 4.1. 3akoH bro-Casapa-Jlannaca B Bakyyme. [IpyUHLIMIT CyTieprio3nLivy.
PacueT MarHMTHOM UHAYKLWH [ Pa3/IMUHBIX KOH(UTypaLuii TokoB. Teopema o
LUPKY/ISIAY BEKTOPAa MarHUTHOW UHAYKIMU. 3aHstue 4.2. Cuia Amrepa. Pabora
TIpY ABWKEHNH MPOBOJHUKA C TOKOM B MarHUTHOM Mojie. Cuna JlopeH1a.
JIBIDKeHHe 3apspKeHHOM YacTHULbl B OJHOPOAHOM MarHUTHOM ITofe. 3aHsaThe 4.3.
MarHuTHbIH IOTOK. J/1eKTpOMarHuTHast UHAYKLMSA. 3apsiji, IPOTeKaroLuii B
TPOBOJHYKe TIPY BO3HUKHOBeHUM J/1C uHAyKIMKU. fIBNIeHre caMOMHIYKLMH,
TOKH TPU 3aMbIKaHUM 1 Pa3MbIKaHUU LIeTI. DHePrUsi MarHUTHOTO TOJIsl. 3aHsATHe
4.4.Tect Ne 3 1o TeMe «3NeKTPOMarHeTU3M».

Pazgen 5. ®usnka
Koie0aHuH.

3ansTre 5.1. CBoOOHEIe, 3aTyXalOI[He W BEIHYK/|eHHbIe TapMOHHUEeCKUe
Komebanusi. @opMa NpoBeieHIs 3aHATYS - pellleHre 3ajiau B KOHTAaKTe CTY/IeHTOB
C TIperiofiaBaresieM.

Bcero 3a 3 cemectp

Bcero 3a 4 cemecTp

3.3. JTabopaTopHbIi MPAaKTHKYM

Homep n
HauMeHOBaHHe
paspena
JUCLIUIIMHBI

TeMa /1a00paToOpHOro NPaKTHKyMa

O6neMm,

ayf.
JacoB

Pazgen 1.
dusnueckue
OCHOBbBI MEXaHUKH.

AynuTOpHBIe yachl OTBeZleHbl Ha cfauy /lomarHero 3aaHus Nel, BEITIO/IHEHHUe U
c/lauy OTUEeTOB IO BBOZAHOM laboparopHo# pabote. CTy#eHTbI BBIMOHSOT 3
paboThI 13 TIEpPeUNCIeHHBIX (BK/TIOUasi BBOAHYIO) B COOTBETCTBHH C
WH/VBU/Ya/IbHBIM IPa(UKOM BLINIOTHEHHs 17abopaTopHBIX paboT B 1aboparopumn
MeXaHUKH U MOJIeKY/ISIpHOU (u3uku. JlaboparopHas pabota Nel.BBogHas,
Vi3mepeHue yCKOpeHUs TIPY PAaBHOYCKOPeHHOM JiBr>keHuH JlabopartopHasi paboTta
Ne2.M3yueHue paBHOYCKOPEHHOTO [IBY)KEHHUS Ha MalluHe ATByza JlabopartopHast
pabora Ne3.Omnpezenenre Ko3uiieHTa TpeHUs KaueHus JlabopaTopHas paborta
Ne4.VccnejoBaHye 1eHTPAIBHOTO yZiapa 1mapoB JlabopaTtopHasi paboTa
Ne5.0mnpeenieHre yCKOPeHUs] CBOOOHOTO TIa/IeHHsT TTPY TIOMOLH
MaTeMaTH4ecKoro ¥ 060poTHOro MasTHUKOB JlaboparopHasi pabora
Ne6.VccnenoBanve AMHaMUKY BpalllaTe/IbHOTO JBM)KEHUSI TBEPZOro Terna -
O6epbek JTaboparopHas pabota Ne7.OnpeiesieHre MOMEHTA UHEPIIMH MasiTHUKA
Makcgesia JlabopatopHast pabota Ne8.OripeziesieHrie MOMEHTa HHEPLIUH
TBEP/BIX TeJI C TIOMOIIbIO KPYTHIBHBIX Kojie0aHuit JlabopatopHasi pabota
Ne9.OmnpefienieHre CKOPOCTH MOHTaXXHOTO MaTPOHA C MOMOLLIbIO
Ga/IMCTHUEeCKOTO KPYTHIBHOTO MasiTHUKa JlaboparopHast paboTa
Ne10.OnpepieneHye MOAy/st KpyYeHUs] HUTH U MOMEHTa MHEPLIMK CUCTeM,
COBepLIAlOIel KPYTH/IbHBIE KOleOaHVIs.

11

Pazpgen 2.
MonekynspHas
¢hu3vka u
TepMOJMHaMUKa.

AynuTopHbIe yachl OTBeZleHbl Ha cgauy [lomarnHero 3aganHus Ne2. CTyneHThI
BBITIOHSIOT 1 paboTy W3 repeurc/ieHHBIX B COOTBETCTBUN C HHAUBUAYaTBHBIM
rpadvKoM BbITIO/IHEeHUs 1ab0paTOPHBIX paboT B 1abopaTopuy MeXaHUKH U
MOJIEKY/IApHOU (Gu3uKuy. JTabopatopHas pabora Nel. OnpesienieHve
YVHUBEpCaLHOU ra30Boi MOCTOSTHHOM METO/IOM OTKauKu. JlabopaTtopHasi pabora
Ne2. Ompezienierrie otHoteHust (Cp/ Cv) MeTOAOM 3BYKOBBIX CTOSTUMX BOJIH.
JlaboparopHast pabora Ne3. Onpezienenue otHoueHus (Cp/ Cv) MeToom
Knemana u le3opma. JlaboparopHasi pabota Ned. Ornpezenienue otHoreHust (Cp/
Cv) metogom Knemana u [le3opma c nomoltsto ycraHoBkd @ITT1-6H.
JlabopaTtopHast pabota Neb5. V3yueHue TEM/IOBBIX MalllMH Ha MPUMeEpe JBUTaTe sk

7

22405



Crupnunra. JlaboparopHast pabota Ne 6. OnipefiesieHre Ko3¢huiieHTa BI3KOCTH
xugkocty. JlaboparopHas pabora Ne7. OnpesiesieHre ko3¢hduLieHTa BA3KOCTH

BO3/lyXa KaMWUISIPHBIM MeTofioM. JlabopatopHas paborta Ne8. OnpeieneHue
TEIIONIPOBOJHOCTH BO3ZyXa.

Bcero 3a 2 cemecTp

17

Pazgen 3.
DNeKTpUYECTBO.

AynuTopHbIe yachl OTBeZleHbl Ha cfauy JloMariHero 3aaHus Nel BbINO/IHEHUe U
c/la4y OTUETOB TI0 BBOZAHOM 1abopaTtopHoii pabote ( Pabora ¢
3/IeKTPOU3MEePUTEeIEHBIMHI PUO0paMH) U 0 JBYM JIabOpaTopHBIM paboTaMm w3
[1epeurC/IeHHbIX B COOTBETCTBUU C UH/MBU/yalbHbIM IPA(KOM BbIIIOJTHEHUS
JlabopaTopHbIX paboT B 1abOpaTOpyH 37IEKTPUUECTBA U MarHeTH3Ma: 13
JlabopaTtopHoro npakTukyma "DjekTpruuectBo” : JlaboparopHast pabora Nel.
H3yueHue 571€KTPOCTaTUYECKOTO MO/l METOAOM MOAenupoBaHus JlaboparopHast
pabota Ne2 .3akonbl Kupxroda JTaboparopHasi pabora Ne3. MccienoBanue
3aBUCUMOCTH T10J1e3H0M MotfHOoCTH, KIT/] MCTOUHMKA TOKa ¥ CHJTBI TOKA B LIeT!
Harpy3ku JlaboparopHasi pabora Ned. OripefiesieHre JU3/IEKTPHUe CKIX
TIPOHULIaeMOCTeH KUAKOCTel U TOISIpHU3yeMOCTH HeMo/IsIPHON MOJIeKY/Ibl
pe3oHaHCHBIM MeToZioM JIaboparopHas paboTa Ne5. OmnpeeneHue
[V3/IeKTpUUe CKHX NTPOHULIaeMOCTel KUJKOCTel U MOSIpU3yeMOCTH HelO/ISIpPHON
MOJIEKY/TbI Pe30HaHCHBIM MeTo[oM JIabopaTopHas pabota Ne6. V3yueHue
CBOMCTB cerHeTtossiekTpuka JlaboparopHast pabota Ne7. M3yueHre BIHYK/I€HHBIX
KomebaHMii B Kojie0aTe/TbHOM KOHTYpe

Pazgen 4.
MarseTusm.
DNeKTPOMarHeTHsM.

AyzuTOpHBIe Yackl OTBe/leHbl Ha ciauy [loMaliiHero 3aziaHus Ne2 BBITTO/IHEHNE U
c/laqy OTYETOB TIO OZHOH J1abopaTopHO paboTe M3 MepeurcieHHbIX B
COOTBETCTBHH C MHAUBH/YaILHBIM TPA(VKOM BBITIOJTHEHHUS JIa00paTOpHBIX paboT
B 1ab0OpaTopuu 3/1eKTpHUUeCTBa U MarHeTu3Ma. M3 1abopaTtopHOro npakTHKyMa
"DnekrpoMarHetusm" : JlaboparopHast pabora Nel. I3MepeHre MarHUTHOTO TIOJIS
3emuu. JTaboparopHasi pabota Ne2. Ornpe/iesieHHe HarpsHKEHHOCTH MarHUTHOTO
TOJIs1 B TOYKaX OCH KPyroBoro Toka. JlaboparopHast pabota Ne3. M3yuenue
MAarHUTHOTO TIOJISI COJIEHOH/IA C TIOMOILBIO AaT4yrKa Xosa. JlabopaTopHast pabora
Ned. ViccnepoBaHue neT/iv TUCTepe3sunca (peppoMarteTuka. JlaboparopHasi pabota
Ne5. OmpefiesieHre B3aMMHOW MHAYKTUBHOCTH ZByX KOHTYPOB. JlaboparopHasi
pabota Ne6. M3yueHue siBjieHHs] B3aUMHOM UHIYKI[UH.

Pazpen 5. dusuka
KoJ1e0aHMI.

AyuTOpHBIE Yackl OTBe/leHbl Ha MOATOTOBKY K BBITIO/IHEHUIO U C/lady OT4eTa Io
O/THOM TabopaTopHOM paboTe U3 TIepeUrC/IeHHBIX B COOTBETCTBUH C
WHWBHUYa/lbHBIM TPa(yKOM BBITIOTHEHHUsT 1abopaTopHBIX paboT B 1aboparopru
3/IeKTPUYeCTBa U MarHeTrsma. M3 1abopaTopHOro npakThKyMa
"DnektpuuectBo": JlaboparopHasi paboTa Ne4. OripeziesieHue [U3IEKTPUUECKUX
MIPOHUIIaeMOCTel >KUAKOCTel U MOMsSPU3yeMOCTH HeIlo/ISIPHOM MOJIeKY/Ibl
pe30HaHCHBIM MeTofioM. JTabopaTtopHas pabora Ne7 M3yueHue BEIHYK/|€HHBIX
KojiebaHMl B KosiebaTeTbHOM KOHTYpe.

Bcero 3a 3 cemecTp

Bcero 3a 4 cemecTp

3.4. CamocTosiTennbHasA padora crygenta (CPC)

Homep n
HanMeHOBaHHe
paspena
JUCLIUIIMHBI

Copep)xaHue yueGHOTO0 3a/JaHUs

O6beMm,
4acoB

Pazgen 1.
dusnueckue
OCHOBBI MeXaHUKH.

1. TTogroroBka K naboparopHoii pabote Ned 2. OcdopmiieHHe oTUeTa o
nabopaTtopHoii pabote . 3. TToAroToBKa K KO/JIOKBUYMY T10 J1abopaTopHOii paboTe.
4. ITogroroBka K Tecty Ne3. 5. [ToAroroBka K nNpakTU4eCKUM 3aHATHSM 10 TeMaM
Ne 5, 6. 6. BrimonmHenue [JomarHero 3aganust Ne 2 (3a1auu 10 MOJIEKY/ISIPHOM
¢usuike) 7. [MoaroToBka K AuarHoctuyeckoit pabore Ne3. TToAroToBKa K
JaboparopHbiM paboTtam Nel, 2,3. OcdopmiieHre 0TUETOB 110 J1ab0pPaTOPHBIM
pabotam. TToAroToBKa K 3atiure abopatopHbix pabot. ITogroToBKa K
TpaKkTUYeCKUM 3aHATUAM 110 TemaM Nel, 2, 3. BeinosiHeHye JloMalliHero 3ajaHus
Nel. ITogroroBka kK Tectam Nel,Ne2. TToArOTOBKA K AIUAarHOCTUYECKUM paboTam
Ne1,No2.

36

Pazpen 2.
MonnekynspHast
¢u3vka u
TepMOAVHaMHUKa.

1. BrinosiHeHWe BBOAHO#H JlabopaTtopHoii paboTsl. [ToAroToBka K labopaTopHBIM
paboram Nel u 2. 2. OcdhopmiieHHe OTUETOB M0 1abOpPaTOpPHBIM paboTam . 3.
IMoaroToBKa K KOJIIIOKBUYMY 10 JlabopaTopHBEIM pabortaM . 4. [ToAroToBKa K
TectaM Nel,2. 5. [TofroToBKa K NpakTUUeCKUM 3aHSITUAM 110 TeMaM Nel, 2, 3 1 4.
6. BrimosmHenue [JomartiHero 3aganus Nel (3azauu o mexasuke). 7. IloaroroBka
K JUarHoCctTuueckuM pabortam Nel, 2.

40

Bcero 3a 2 cemecTp

76

8
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Pazgen 3.
DNeKTpPUYeCTBO.

1. [oaroroeka k aboparopHeiM pabotam Nel,2 2. OdopmiieHre oTdeTa o
naboparopHoii pabore 3. [ToArOTOBKA K KOIOKBUYMY T10 JIaDOPAaTOPHBIM
pabotam 4. TToaroToeka K Tectam Nel ,2 5. TToAroToBKa K MpakTHUECKUM
3aHATUAM 10 TeMaM Nelu 2 6. Beinonnenue [lomariHero 3aganus Nel. 7.
IMoaroToBka K AuarHocTuyeckum paboram Nel,Ne2.

30

Pazgen 4.
Marnetusm.
ONeKTPOMarHeTHsM.

1. [oaroroeka k naboparopHoii pabore Ned. 2. OdopmieHue oTdeTa 1o

naboparopHoii pabore . 3. [IoAroToBKa K KOJUTOKBHUYMY TI0 jJabopaTopHoii paboTe.

4. ITogroroBka K Tecty Ne3 5. IToAroToBKa K IpakTAYe CKUM 3aHATUSM I10 TeMam
Ne7, 8 (anmekTpocTaruka) 6. [ToAroToBKa K MpakTU4YeCKOMY 3aHSITHIO 110 TeMe No9
(mocTosiHHBIM TOK) 7. BrimonHenue [JomainHero 3aganus No2. 8. IToaroroBka K
[TMarHoCcTuueckoi padbote No 3.

36

Pa3zpen 5. dusuka
KoJ1e0aHMH.

1.TToaroroBka K JiabopatopHoii pabote Ned. 2.0dopmiieHre oTyeTa o
naboparopHoii pabore 3. [ToArOTOBKA K KOIIOKBUYMY T10 labopaTopHo# pabore.

10

Bcero 3a 3 cemecTp

76

Pazgen 6.
BosHoBbIe
ripouecchl. OnTHKa.

1. TToBTOpEHME JIEKLIMOHHOTO MaTtepurasa o TemMam "du3nka KojnebaHuii" u
"BonHoBble nipoueccel. Ontrka". 2. [ToaroroBka K Tectam 1 u 2.

38

Pazgen 7.

KsanToBas pusmka.
OreMeHTbI aTOMHOMN
U si1epHOM (QU3MKU.

1. TToBTOpEHMe JIEKLIMOHHOTO MaTrepyrasa 1o TeMaM pasziena "KsaHroas ¢u3smka.
OrneMeHTbI aTOMHOM U sifiepHoi pusuku” 2. [Togroroska K Tecty Ne 3

36

Bcero 3a 4 cemecTp

74

4. ®OPMbI KOHTPOJIAA OCBOEHUSA JNCHUILINHBI

CEMECTP

HEJAE/IN CEMECTPA

5 6|78 9 10(1112/13/14 15 16

17

2 Ortu. 1o JIP, Tect|P

13, Otu. o JIP, Tect | P 3, Otu. no JIP, Tect|JP

3 Ortu. o JIP, Tect|JP

13, Otu. no JIP, Tect|AP A3, Otu. no JIP, Tect|JP

4 Ortu. o JIP, Tect|[JP

3, Otu. no JIP, Tect| P

13, Otu. rio JIP, Tect |AP| aud. 3au.

YcnoBHBIE 0003HAUEHUS:

Tect — TecT;

[P — nuarHoctuyeckasi pabora;
Ortu. o JIP — otuet 1o JIP;

[3 — nomaiHee 3ajjaHue;
mud. 3au. — AvddepeHIIUPOBaHHEIN 3a4erT.

Tekyuii KOHTPOJIb YCIIeBaeMOCTH CTYJeHTOB TIPOBOJIMTCS B JVICKPETHbIE BpeMeHHbIe HHTepBabl B
cnenyromux popmax:
[MarHocThueckas paboTa;

otuet 110 JIP;
TecT;
JoMalllHee 3a/jaHue.

IIpomeKyTouyHas aTTecTamus IIPoOBOAUTCS B hopMax:

9K3aMeH;

IuddepeHIMPOBaHHbIN 3aYeT.

22405




5. YYEBHO-METO/IMYECKOE Y1 THO®OPMAIIMOHHOE OBECIIEYEHUE
TACIATLIVHBI

5.1. OcHoBHas uTeparypa 10 AUCLIUILINHE:

1. . Mexanuka u MosnekyssipHasi pusvka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 620 k3.

2. . Cnextpsl atoma. Teopust Bopa. CII6.BI'TY "BOEHMEX" um. [I. ®. ¥cruHosa, 2006, 371. pec.

3. . Dnektpomardetusm. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2006, 651 3k3.

4. A.T. Yeptog, A. A. BopobObéB. . 3asautuk 1o gusuke. M.: ®U3MATIINT, 2003, 108 3k3.

5. B. M. fIBopckuii, A. A. ITuHckuit. OcHOBBI ¢u3uKuU. T. 2 DIeKTPOAUHAMUKA; KoJie0aHUs U BOJTHBI; OCHOBBI
KBaHTOBOM (D)M3MKK aTOMOB, MOJIEKY/T U TBEPABIX TeJl; pU3MKa fApa U /ieMeHTapHbIX yacTtul]. BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 1972, 31 3K3.

6. B. B. JlentoBckuii, C. JI. CMeKasoB. . BosHoBasi v kBaHToBas ontika. CI16.BT'TY "BOEHMEX" um. 1. ®.
Ycrunosa, 2011, 276 3K3.

7. B. C. BonbkeniureliH. . CO0pHUK 3a71au 1o ob1iemy kypcy ¢usuku. CI16.: Ka. mup, 2004, 349 3k3.

8. 1. B. CuByxuH. O6uuii kypc ¢pusuku. T. II TepmoguHaMuKa u Mojieky/sipHas ¢usrka. BI'TY "BOEHMEX" um.
L. ®. YcruHoBa, 2005, 174 3k3.

9. 1. B. CuByxuH. O61uit Kypc dusuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. @. YcTHHOBS, , 138 3K3.

10. [I. . Benoga, JI. Y. Bacunwera, O. C. Komapoea. . MonekynspHas pusuka. Cankr-ITetepbypr: Uza-so BI'TY
"BOEHMEX" nm. [I. ®. YctrHOBa, 2023, 150 3K3.

11. 1. JI. ®énopos, FO. H. Jlazapesa, B. I. Cpeaun. . ®usvka. Keanroasi ontuka. CI16.: U3a-8o BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2023, 26 3K3.

12. 1. JI. ®énopos, 0. H. Jlasapera, B. I. Cpeaus. . ®usuka. Bomuel. CI16.6I'TY "BOEHMEX" um. [I. ©.
YctuHoBa, 2021, 3. pec.

13. [I. JI. ®épnopog, FO. H. Jlazapera, B. I. CpeauH. . ®usuka. Marnetusm. CI16.5T'TY "BOEHMEX" um. [I. @.
YctunHoa, 2019, 222 3k3.

14. [1. JI. ®énopos, 0. H. Jlasapera, B. I. Cpeaus. . ®usuka. Onekrpudectso. CI16.5I'TY "BOEHMEX" um. []. .
YctuHoBa, 2018, 128 3k3.

15. 1. JI. ®énopog, FO. H. Jlazapera, B. I. CpeauH. . ®usuka. Mexanuka. CI16.5TTY "BOEHMEX" um. 1. .
YcruHora, 2016, 116 3k3.

16. 1. FO. MBanos, T. H. Kus3era, FO. H. Jla3apeea. . BeefieHue B MaTeMaTHueCKyt0 00pabOTKY pe3y/ibTaToB
skcriepumenTa. CII6.BT'TY "BOEHMEX" um. [I. ®. YcruHosa, 2018, 444 k3.

17. [1. }FO. UsaHog, FO. H. JTazapesa. . MaremaTtnueckasi 06paboTKa pe3y/ibTaToB W3MepeHuii B nmpumMepax. CI16.BI'TY
"BOEHMEX" um. [I. ®. YctHOBa, 2019, 247 5K3.

18. E. I'. BopoayHa. . DyieMeHThI PeIITUBUCTCKOM MeXaHuKH 1 KocMosioruu. Crapsiii Ockon: THT, 2023, 100 3x3.

19. E. I. BopoayHa. . DyieMeHTbI TEOPUH TIOJIA B 3JIEKTPOCTATUKe U 3nekTpomarHetusme. CI16. BT TY "BOEHMEX"
uM. 1. @. YcruHosa, 2014, 477 5K3.

20. E. T. Bopoauna. . ®usuka. CI16.5T'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2013, 280 3K3.

21. E. T. Bopoauna, A. H. CrapyxuH. . KBanTtoBast Mexanuka. CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012,
3J1. pec.

22. E. T. BopoauHa, A. H. CrapyxuH. . Konebanus u Bonubl. CI16.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2011,
426 3K3.

23. E. T. Bopoauna, B. B. JlenToBckuii. . OCHOBBI KBaHTOBOM 31eKTpoHuKH. CI16.BI'TY "BOEHMEX" um. 1. @.
Ycrunosa, 2017, 353 3K3.

24. E. T. BopoauHa, JI. Y. Bacunbesa, JI. B. Kotoga. . Dnekrpomaraetusm. CI16.: M3a-Bo BI'TY "BOEHMEX" um.
M. @. YcruHoBa, 2023, 92 3Kk3.

25. E. I. BopoauHa, JI. Y. Bacunbesa, JI. B. Korosa. . Dnekrpomaraetusm. CII6.: Y3g-so BI'TY "BOEHMEX" um.
[. @. YcruHoga, 2023, 351. pec.

26. U. B. CagenbeB. Kypc o6meit ¢pusuku. T. 1 Mexanuka. MonekynspHas ¢usuka. BTTY "BOEHMEX" um. [I. @.
YcruHogra, 2007, 291 3k3.

27. W. B. CaBenbeB. Kypc obieit pusuku. T. 2 SnekrpuuecTBo U MarHeTusM. BosHel. Ontuka. CI16.BT'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2007, 279 3k3.

28. U. B. Cagennes. . Kypc ¢usuku. B 3 Tomax. Caukr-Iletep6ypr: Jlanb, 2023, 3/1. pec.

29. U. E. Wpoaos. . 3agauu o obieit ¢husuke. CaHkt-ITetep6ypr: Jlanb, 2022, 351. pec.

30. 1. E. VpogoB. JnekrpoMarHetrsM. OcHOBHBIe 3akoHEL. M.: BUHOM. Jlaboparopust 3HaHuii, 2006, 10 3K3.

31. W. E. Wpogos.. . 3agauu 1o obieli gusmke. CI16.: Jlanb, 2007, 683 3K3.

32. MexaHuKa u MosiekysnsipHast ¢usuka. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2004, 371. pec.

33. H. A. MeanHoga, O. C. Komapoga, T. H. KusizeBa. . Mexanuka. Cankr-IletepOypr: W3a-so BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2023, 146 3K3.

34. C. I. KanaimHUKOB. . DnekrpuuectBo. M.: DUI3MATIINT, 2004, 200 3k3.

35. T. U. Tpodumoga. . Kypc dusuku. M.: Akagemus, 2008, 49 3k3.

36. 10. H. [Jybnunes. . Konebanus v BoHel. CII6.: Jlanb, 2011, 7 3k3.

37. FO. H. JlazapeBa, B. A. JKuBynuH, [I. B. Bunorpazgckuii. . Snekrpuuectso. CII16.: M3g-o BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2023, 122 3Kk3.

5.2. [ornonHuTe/bHAsL IUTeparypa 10 JUCLUILIVHE:
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1. E. T". bopoauHa. . @opmupoBaHue ¢pusnueckoil KapTuHbl Mupa. Mocksa: VHdpa-UHxeHepus, 2024, 1 3Kk3.

2. E. T. BopoguHa. . [IpriMeHeHre TeopHUH TI0JIS B 3/IEKTPOCTATHKe U 3/ieKTpoMarHeTrsme. Mocksa: MHbpa-
Nuxenepus, 2024, 1 3ks.

3. U. E. Vponos. KeanToBas ¢wu3rika. OcHOBHbIE 3aKoHBL. M.: BUHOM. JTabopatopwus 3HaHui, 2007, 3 3K3.

4. JI. 3. Pymmmckuii. . Maremarrueckasi 06paboTKa pe3y/nbTaToB 3KcrepumenTa. M.: Hayka. I'n. pea. ¢u3.-Mar. .,
1971, 3 3k3.

5.3. [Tepuoguueckue U3faHUS:

1. Briciiiee o6pa3oBanue B Poccuy;

2. EcTecTBeHHBIe U TeXHUYeCKHe HayKy;

3. lHpopMarimoHHO-U3MepUTebHbIE U YIIPaBIISIOLIe CUCTeMBI;

4. HayuHo-meToandecKuii xypHan «HbopmaTr3aiys 00pa3oBaHuUs U HAYKH».

5.4. TlepeueHb pecypcoB WH(POPMAI[HOHHO-TEJIEKOMMYHHUKAIIMOHHOW ceTH "VIHTepHeT", HeOOXOAUMBIX /ISl OCBOEHHS
JUCLIUT/TMHBI, 3/1eKTPOHHBIE OUOIMOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb; https://urait.ru/ — I'maBHast — Obpa3oBarenbHas Tiatdopma FOpaiT. s
BY30B U CCy30B.; http://www.tnt-ebook.ru/ — TNT-EBOOK - DnekTpoHHO-610/mH0TeyHast CHCTeMa;
https://ibooks.ru/ — DBC AHOyKC.py - 3T0 60/bI11I0} BBIOOP aKTyaIbHOM MTEPATypHI /15 Bailieli OubmoTeku B
3eKTpoHHOM BHze; http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
bubmoreuno-uszaarenbckui eHTp BI'TY "BOEHMEX" um. [1.®. YctrHoBa;, — DyHaMeHTabHasi OMOIMoTeKa
BI'TY «BOEHMEX» mm. [].®. YcTrHOBa.

CoBpeMeHHbIe podeccHoHabHBIe 6a3bl JAHHBIX:
1. https://rusneb.ru — HauyoHansHast snekrponHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast s/nekTpoHHas 6ubmuoTeka « KubepieHnHKa»;

http://www.rfbr.ru/rffi/ru/library - ITomHOTekcTOBast 3nmeKTpoHHast 6ubroTeka Poccuiickoro doHaa
(byHZaMeHTaTbHBIX UCCIIe/IOBAHIM.

VHdopmarioHHbIe ClIpaBOYHbIE CHCTEMBbI:
1. TexakcrepT — MIH(opMalLlMOHHBIN NTOPTaa TeXHUUECKOro peryaupoBaHusi: Hopmel, npaBuia, ctadzapThl PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl TOCTogr
cobcrBenHol redepariui BI'TY "BOEHMEX" um. [I. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncyneranTtILimtoc- nHbOpMaLMOHHBINA TIOPTa TPaBOBOM UH(OpMAIUK.
5.5. TIporpamMmmHoe obecrieueHue:
He TpeOyeTcs.

5.6. MnopmaliioHHbIe TEXHOJIOTHH:

B3anMozeiicTre ¢ obyuarorumucs nocpectsoMm DYIOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTHHOBA.
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6. MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYEHUE AVCHUILI/IMHbBI

6.1. JIeKIiHOHHBIE 3aHATHA:

CIiel{iaTu3upOBaHHbIe TpeOOBaHMS 10 000PYAOBAHHIO OTCYTCTBYIOT; ayJUTOPHS C MOCAJ0UYHBIMU MeCTaMH I10
KOJIMIECTBY CTYIeHTOB; [OCKA.

6.2. IIpakTH4YecKHe 3aHATHSA:

1. IIpoekTop;
2. lHTepaKTHBHas [JOCKa;
3. AyIUTOpHS C YMCIOM TIOCA/IOYHBIX MECT He MeHbIIIe KOJTMYeCTBa 00yUaroIuxcs.

6.3. JIaGopaTopHbIe 3aHATHS:

1. YcTaHOBKY /7151 TIPOBeAeHHUs 1TabopaTOPHBIMX paboT Mo «MeXaHUKa, MOJIEKY/IsIpHast (pr3HKa»;
2. YcTaHOBKa [ij1s1 1ab0paTopHBIX PaboT 1o "INMeKTPHUECTBO U MarHeTH3M '

6.4. IIpouee:

1. pabouee MecTO TperiofaBareJisi, OCHaIL|eHHOe KOMITBIOTEPOM C AOCTYIIOM B VIHTEepHeT;
2. paboumre MeCTa CTY[EHTOB, OCHAIIIEHHbIE KOMITBEOTEPAMH C [JOCTYIIOM B VIHTEpHET, MpeHa3HAYEHHbIE /IS
paboThI B 37IEKTPOHHOM 00pa30BaTe/bHOU cpejie.
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IIpunoxenne 1
K paboueii nporpaMme AUCLMIIHHBI
DPU3UKA

AnHoTanusa padoueii nporpaMMsI

IuctynnuHa @U3UKA siBrisieTcst AUCIMIUIMHON 00s3aTeIbHON yacTH 0/10Ka 1 mporpamMMbl TOJATOTOBKHU 10
HarpasneHnt0 24.03.01 PakemHble Komnjaekcbl U KOCMOHAemukd. [ucuuriivHa peanu3yetrcs Ha dakynsrete O
EcrecrBenronayunsiit BI'TY "BOEHMEX" um. [1.®. YcruHosa kadenpoit O4 GPU3INKA.

[ucnunnyHa HatlesieHa Ha hopMUpOBaHUe KOMNemeHyuli:
OIIK-1 croco6HOCTE TMPUMEHSATH eCTeCTBeHHOHAyuHble ¥ OOIeMHKeHepHBble 3HAHHS, METOAbl MaTeMaTHuecKOro
aHanM3a W MOJEe/TMPOBAHUS, TEOPETUYeCKOr0 U 9IKCIIePHMEHTAIBHOTO HCC/IeOBAHUS B TNPOdeCccroHaIbHON
JesITeTbHOCTH.

Cofep>kaHre JUCIUTITMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C M3yueHHeM (QyHJaMeHTaIbHBIX TTOHSTHH, 3aKOHOB
VM TeOopWil K/laCCMUeCcKoll U COBpeMeHHOW (U3MKK 110 OCHOBHBIM pasfenam: (pu3nuecKkue OCHOBBI MeXaHWKH,
3/IEKTPUYECTBA U MarHETHU3Ma, 37IeKTPOAUHAMUKHY, (PU3UKK KoJjiebaHUI U BOJTH, ONTUKH, KBAHTOBOW (PU3MKK, aTOMHOU U
siiiepHOM GU3UKU.

[TporpamMmMoii AUCLIMIUIMHEI TIpe/lyCMOTPEHBI CIeyIOIie BUABI KOHTPOJISA:

Tekyuii KOHTPOJIb YCIIeBaeMOCTH CTYAE€HTOB TIPOBOJWTCS B AVICKPETHbIE BpeMeHHbIe HHTePBaJbl B
crenyonmx Gopmax:
e MAarHOCTHYeCKas paboTa;
e oryert 1o JIP;
* TecT;
e /OMaIlIHee 3a/laHue.

IIpomeKyTouyHas aTTecTanus IPoOBOAUTCS B hopMax:
* 9JK3aMeH;
e muddepeHIMPOBaHHbIN 3aYerT.

OO6i11ast TPYIOEMKOCTh OCBOEHHUSI JUCLIMTUTUHBI cocTanseT 11 3.e., 396 u. TTporpaMmMoii JUCIUTIMHBI TIPEYCMOTPEHBI
JiekoHHble 3aHaTus (102 4.), npaktuueckue 3aHATUS (34 4.), 1abopaTopHbId TPakTUKYM (34 4.), caMoCTosiTeIbHast
pabora ctyzaeHTa (226 u).
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Ilpunoxenue 2

K paboueii nporpaMme AUCLMIIHHBI

TEXHOJIOTYN U ®OPMbI OBYUYEHUSA

PEKOMEH]Z[aI.(I/II/l 0 OCBO€HHUI0 JUCLUIUIUHBI /I CTy/A€HTad

DPU3UKA

Tpy0eMKOCTb OCBOEHUS! AUCLMIUIMHBI cocTaBisgeT 396 u., U3 HUX 170 4. ayAUTOpHBIX 3aHATHH, U 226 u.,

OTBEJEHHBIX Ha CaMOCTOATE/IbHYIO pa60Ty CTyAeHTa.

PekoMeHfalliM TI0 pacIipefie/ieHHI0 yueOHOrO BpeMeHH TI0 BHUZAM CaMOCTOSITelTbHOM paboTel M paspjenam

[TUCLIUTIIUHBI TIPUBE/IeHBI B Tab/IHIIe.

KOHTpO]IL OCBO€HHA AUCHUIUIMHBI TIPOM3BOAUTCA B COOTBETCTBUU C [TonoxeHueMm 0 TeKy1ieM, py6E)KHOM

KOHTpOJIE YCIIEBAeMOCTH U TTPOME)KYTOUHOM aTTeCTaliuy 00yJaroIuXcsl.

@®opMBI KOHTPOJISI ¥ KPUTEPHH OLleHUBAaHUSI TIPHBe/IeHBI B PHIIOykeHHU 3 K Paboueii mporpamme.

naboparopHoti paborte . 3. [ToAroToBKa K KO/IJIOKBUYMY 10
nabopatopHoii pabote. 4. [Toaroroska K Tecty Ne3. 5. IToaroToBka K
MpaKTU4eCKUM 3aHAaTusAM 110 TemaM Ne 5, 6. 6. BrinosiHeHue JlomariiHero
3agadus Ne 2 (3apaun 1o MoseKyasipHo ¢u3uke) 7. TloaroroBka K
nmuarHocThueckoi pabote Ne3. TToaroToBKa K 1abopaTopHbIM paboTam
Nel, 2,3. OcdopmiieHre 0TYETOB 110 J1TabOpaTOpHBEIM paboTam.
[NoaroroBka K 3aiure sabopaTopHbix pabort. IToaroToBKa K
MpaKkTUUeCKUM 3aHATHAM 110 TemaM Nel, 2, 3. BreinosiHeHve JloMaliHero
3azianust Nel. TToaroroBka K Tectam Nel,Ne2. IToAroroBka K
qrarHocTryecKrM paboram Nel,No2.
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HammeHoBanue paGoTsI Pexomenpyemast TpyaoeMKOCTh,
JMTeparypa yac.
Pazpgen 1. Pusnueckue 0CHOBbI MEXaHUKH.
1. IMoaroroBka K yaboparopHoti pabote Ned 2. OdopmiieHre oT4yeTa o [O. B. CuByxuH. O6mmuit 36

Kypc ¢usuku. T. 1
Mexanuka: BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, (1-3)

[O. B. CuByxuH. O6mmuit
Kypc ¢usuku. T. I1
TepmoguHaMyKa 1
MoJeKy/sipHasi pu3uKa:
BI'TY "BOEHMEX" um. [1.
@. YctrHOBa, 2005 (1-3)
. JI. ®énopos, FO. H.
Jlazapesa, B. I'. CpezuH. .
®u3uka. MexaHuka:
CII6.BI'TY "BOEHMEX"
nM. [1. ®. YcrtuHoBa, 2016
(1-3)

JI. 3. PyMIIMCKUH. .
Marematrueckasi 06paboTka
pe3y/bTaToB 3KCIIepUMeHTa:
M.: Hayka. I'n. peq. ¢us.-
Mart. uT., 1971 (1-3)

. MexaHuka u
MOJeKy/sipHasi pu3uKa:
CII6.BI'TY "BOEHMEX"
nM. [I. @. YctrHOoBa, 2012
(1-3)

A.T. Yepros, A. A.
BopobbéB. . 3aauHKK 110
¢dusuke: M.: DUIMATIINT,
2003 (1-3)

. FO. NBaHos, T. H.
Kussesa, 0. H. Jla3zapesa. .
BBenenue B
MaTeMaTHu4eCcKyro
06paboTKy pe3y/bTaToB
skcniepumenTa: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (1-3)
MexaH1Ka ¥ MOJIEKY/IIpHas
¢wusmka: CII6.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2004 (1-3)

B. C. BonbKeHIITeNH. .
COO0pHHUK 33124 10 00111eMy

Kypcy ¢usukn: CII6.: Ka.
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Marematrueckast 06paboTka

®dopmupoBaHue Gu3nUecKoi

mup, 2004 (1-3)
E. T bopoguHa. . ®u3uka:
CII6.FT'TY "BOEHMEX"
uM. [I. @. YctrHOoBa, 2013
(1-3)
. FO. NBanos, 1O. H.
Jlasapesa. .

pe3y/bTaToB U3MepeHUH B
npumepax: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2019 (1-3)
H. A. UBaHoga, O. C.
Komaposga, T. H. Kus3esa. .
MexaHuka: CaHKT-
[etepOypr: U3n-so BI'TY
"BOEHMEX" um. [I. ®.
YctuHOoBa, 2023 (1-10)
E. I bopoguHa. .

KapTuHbI Mupa: Mocksa:
Wudpa-Nuxenepus, 2024
1-7)

E. T. BopoguHa. . DneMeHTHI
pEIIF[TI/IBI/ICTCKOI‘/JI MeXaHUKH
1 Kocmonorur: Ctapeii
Ockon: THT, 2023 (1-6)

Wrtoro no pasgeny 1

36

Pa3pen 2. MonekynsipHas ¢u3uka u Tep

MOAUHAMMUKA.

1. BeinosiHeHYe BBOAHOM s1abopaTtopHoii paboThl. [ToaroToBKa K
nabopatopHbIM pabotam Nel u 2. 2. OdopMieHHe OTUETOB T10
naboparopHbIM paboTam . 3. IToAroToBKa K KOJUIOKBUYMY T10
nabopatopHeIM pabotam . 4. I[ToaroToBka K Tectam Nel,2. 5. IToAroToBKa
K [TpaKTU4eCKuM 3aHATUAM 110 TemaM Nel, 2, 3 u 4. 6. BeinonHeHue
[omartuHero 3aganust Nel (3aziaun o MexaHuke). 7. IloAroroBka K
UarHOCTHYeCKUM paboTtam Nel, 2.

. E. Wpogos. . 3amaum no
obrmeti pusuke: CaHKT-
Metepbypr: Jlausb, 2022 (1-
3)

U. B. Casenbes. . Kypc
¢u3uku. B 3 Tomax: CaHKT-
[MetepOypr: Jlanb, 2023 (1-

3)
N. B. CaBenbeB. Kypc
o6ueit ¢pusukwm. T. 1
MexaHnuka. MosekynspHas
¢usuka: BI'TY
"BOEHMEX" um. [1. ®.
YctunoBa, 2007 (1-3)
. . benosa, JI. 1.
Bacunbea, O. C. Komapoga.
. MonekynsipHas ¢u3vka:
Cankr-TTetep6ypr: N3a-80
BI'TY "BOEHMEX" um. [1.

@. YctrHOBa, 2023 (1-8)

40

Wroro no pasgeny 2

40

Pazpgen 3. DneKTpuyecrBo.

1. TToaroToBKa K JiabopaTopHbiM pabotam Nel,2 2. OdopmiieHue oTueTa
1o laboparopHoii pabote 3. [ToAr0TOBKA K KOJVIOKBUYMY TI0
naboparopHbeIM pabotam 4. IToaroroeka kK tectam Nel ,2 5. [ToaroroBka
K IpaKTU4eCKUM 3aHATHAM 110 TemaM Nelu 2 6. BeinosnHeHue
HomariiHero 3aganus Nel. 7. TToAroToBKa K [UarHOCTUYeCKUM paboTam
Nel,Ne2.

15

E. I bopoguHa. . DyieMeHTbI
TeOPHH MOJIs B
3JIeKTPOCTATHKe U
3/IeKTpOMarHeTusme:
CII6.BI'TY "BOEHMEX"
uM. [I. @. YctuHOBa, 2014
(1-4)

. JI. ®énopos, FO. H.
Jlazapesa, B. I. CpeauH. .
®usuKa. JIeKTpUYeCcTBO:
CII6.BI'TY "BOEHMEX"
nM. [I. @. YctrHOBa, 2018

(1-3)
FO. H. Jla3apesa, B. A.
JKusymun, [1. B.

Bunorpagckuii. .

30
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OnekrpuuectBo: CI16.: U3a-
Bo BI'TY "BOEHMEX" nm.
. ®@. YcruHoga, 2023 (1-7)

E. I bopopuHa, JI. W.
Bacunwena, JI. B. Koroga. .
OnekrpomarHetusm: CII0.:

N3p-Bo BI'TY
"BOEHMEX" um. [1. ®.

YctuHoBa, 2023 (1-6)

E. T. bopoauHa, JI. U.
Bacunwesa, JI. B. Koroga. .
OnexkrpomarHerusm: CII6.:

N3p-Bo BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2023 (1-6)
E.T. bopopuHa. .
[IprMeHeHYe TeopuH I10JIs1 B
3/1eKTPOCTaTHKe U
3JIeKTpOMarHeTusMe:
Mockgsa: Uudbpa-
Nmnxenepus, 2024 (1-5)

E.T. bopopuHa, A. H.
CrapyxuH. . Konebanus u

BosHbI: CII6.BI'TY
"BOEHMEX" um. [I. ®.

YcruHoBa, 2011 (1-3)

C. I'. KanaliHukos. .

OJleKTpruuecTBo: M.:
OU3MATIINUT, 2004 (1-3)

FO. H. Jla3apeBa, B. A.

JKusynun, [. B.
BuHorpagckuil. .
Onextpuuectso: CII6.: U3a-
Bo BI'TY "BOEHMEX" nm.
. ®@. Ycrunora, 2023 (1-3)

nabopatopHoii pabore 3. [ToAroToBKa K KO/ZIOKBUYMY TI0 1a60paTopHO#
pabore.

16

¢busuku: M.: Akagemus,
2008 (1-3)

FO. H. OyGHwuies. .
Konebanwus u BosHbI: CI16.:
Jlanb, 2011 (1-3)

N. B. Casesnres. Kypc
o6me ¢pusukw. T. 2
OeKTPUYeCTBO U
MarHeTvsm. BosHbl.
Onruka: CIT6.BI'TY

"BOEHMEX" um. [I. ®.

Wroro no pasgeny 3 30
Paspen 4. MarneTusMm. J/1eKTPpOMarHeTusM.
. DJIeKTpOMarHeTU3M:
CII6.BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2006
(1-3)
1. TToaroToBKa K JiabopatopHoii pabote Ned. 2. OcdopmiieHre oTueTa 1o A. JI. ©&aopos, 0. H.

N JlazapeBa, B. I. CpezuH. .
nabopaTopHoii paboTe . 3. TToATOTOBKA K KOIJIOKBUYMY I10 Prisrika. MarHernam:
nabopatopHoii pabote. 4. [Toaroroeka K Tecty Ne3 5. [ToAroToBKa K CII6 BFTB" "B OEHMEX
TIpaKTHYeCKUM 3aHSATUSIM To TeMaM Ne7, 8 (snekrpocraTuka) 6. ; 36

. uM. [1. @. YcruHoBa, 2019
[ToaroroBka K mpakTUUeCKOMY 3aHSTHIO o TeMe Ne9 (ITOCTOSIHHBIN TOK) (1-3)
7. BemonHenue lomaiiHero 3aganus Ne2. 8. [TogrotoBka K .
TUarHOCTHYeCKol paboTe Ne 3 A. J1. O&nopos, FO. H.
o JlasapeBa, B. I. CpezuH. .
®usvka. BonHsr:
CII6.BI'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2021
(1-3)
Wroro no paspeny 4 36
Paspen 5. Pu3nKa Ko1e0aHHM.
1.TTogroToBka k iaboparopHoii pabore Ned. 2.0dopmiieHre oTyeTa 1o T. Y. Tpodumosa. . Kypc 10
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YcruHoBa, 2007 (1-3)
E.T. bopopuHa, A. H.
CrapyxuH. . Konebanus u
BosHbl: CII6.BI'TY
"BOEHMEX" nm. 1. ®.
YcruHoBa, 2011 (1-3)

Wroro no pasgeny 5

10

Pa3pen 6. BosiHOBBIe mponecchl. OnTHKa.

lu?2.

1. IToBTOpEHME NEKIMOHHOTO MaTepHraJja o TeMaM "®Pur3nka
By p . "BOEHMEX" um. I, .
kojiebanuii" 1 "BoHoBbIe rporjecckl. OnTka". 2. [ToAroToBka K Tectam

U. B. Casenbes. . Kypc
¢usuku. B 3 Tomax: CaHKT-
[MetepOypr: Jlanb, 2023 (1-

3)
FO. H. OyGHuies. .
Koneb6anwus u BosHbI: CI16.:
Jlanb, 2011 (1-3)

E.T. BopomuHa, A. H.

CrapyxuH. . Konebanus u
BosHbI: CII6.BI'TY

YcruHoBa, 2011 (1-3)
b. M. fIBopckuii, A. A.
IMunckuil. OCHOBBI GU3MKU.
T. 2 JneKTpofYHaMUKa;

KosiebaHUs ¥ BOJIHBL,
OCHOBBI KBAaHTOBOW (hM3UKHU
aTOMOB, MOJIEKYJT ¥ TBEP/bIX

Tes1; pU3MKa spa u
3J/IeMeHTapHBIX YaCTULL:
BI'TY "BOEHMEX" um. 1.
®. YctuHOBa, 1972 (1-5)

38

Wroro no pa3geny 6

38

Paspesn 7. KBanToBas (u3nka. J/1eMeHTbl aTOMHOM U s/|ePHOH (PU3NKI.

Ne 3

1. IToBTOpEHME JIEKLIMOHHOTO MaTepHasa no Temam paszena "Keantosas | . CriekTpsl atoma. Teopus
¢u3mKa. DeMeHThl aTOMHOM U sijepHoy ¢u3uku'” 2. [loAroToBKa K TecTy bopa: CIT6.BI'TY

17

"BOEHMEX" um. [I. ®.
YctuHoBa, 2006 (1-3)
. E. Upopos.
OneKTpoMarHeTUsMm.
OcHoOBHbIe 3aKOHBI: M.:
BMHOM. Jlaboparopust
3HaHui, 2006 (1-3)
E.T. BopomuHa, A. H.
CrapyxuH. . KBaHTOBas
mexanuka: CI16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2012 (1-4)
E. T bopoguHa, B. B.
JlenToBCcKUi. . OCHOBBI
KBAaHTOBOM 37IeKTPOHUKHU:
CII6.BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2017
(1-3)

. JI. ®énopos, 1O. H.
JlazapeBa, B. I. CpeauH. .
®u3uka. KBaHTOBas OrnrTyKa:
CII6.: 3a-80 BI'TY
"BOEHMEX" um. 1. ®.
YctuHoBa, 2023 (1-3)
. E. Upogos. . 3apaum no
obeti ¢pusuke: CII6.: JlaHb,
2007 (1-5)

1. E. Upopos. KBaHToBas
¢hu3vika. OCHOBHBIE 3aKOHBI:
M.: BUHOM. JIaboparopust
3HaHwui, 2007 (1-3)
B. B. JleutoBckuii, C. JI.
Cwmekasios. . BosmHoBast u

36
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KBaHTOBasI OTTHKA:

CII6.BI'TY "BOEHMEX"

nM. [I. @. YctuHoBa, 2011
(1-3)

Wroro o pasgeny 7

36

18
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IIpunoxenue 3
K paboueii nporpaMme AUCLMIIHHBI
DPU3UKA

®OH/] OIEHOYHbLIX CPEACTB

CDOHA OLIEHOYHBIX CPeACTB, ITO3BOJIAIOIIME OLI€HUTL Pe3y/IbTaThl 06y‘JEHI/IH 110 AaHHOﬁ AWUCLHUIIMHE, BK/IFOUAOT B cebs:

e MarHoctuueckasi pabora

e JOMalllHee 3aflaHUe;

* TECT;

e oruer no JIP;

* 93K3aMeH;

o nuddepeHIMPOBaHHbIN 3ayeT;
* 9JK3aMeH.

Kputepuu oneHnBanus

JnarHocruueckas pa6ora
Junar"octuyeckast pabora npoBoguTcst B hopme Tecta B SVIOC Moodle:

e [IpU [PaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTecTaLus;
¢ TIpY MPaBU/ILHOM 0TBeTe Ha 60% BOMPOCOB U OoJiee - aTTeCTarysl.

JoMaliHee 3ajaHue

B cemecTpe rpeyCMOTPEHO BLITIOJIHEHHE ABYX UHIWBHU/yaTbHbBIX JOMAIIHUX 3a/JaHUH.
JomaniHee 3ajaHye «3auTeHO», eC/M pelleHo He MeHee 80% 3azau.
BapuaHTbl MHAWBHAYAIBHBIX JOMAIIHUX 3a/jaHyi 110 pasziesiaM Kypca U TpeboBaHUs K UX 0OPMIIEHHIO TTPe/iCTaB/eHbI
B YMK auciuiuinHel ¥ Be1oKeHBI B SVIOC Moodle BI'TY «BOEHMEX».

Tect

KoHTposb ocBoeHMs MaTepuarna paszesna (MM 4acTH pasziena) MpoBojuTcs B dopMe TecTa. BapyuaHThbI TeCTOBBIX
3a/]aHUM TI0 BCeM pa3jiesiaM Kypca rnipezicrasiensl B Y MK auctumuiuael. Tectsl ipoBogsTcs B SMOC Moodle BI'TY
«BOEHMEX». Ka>kplii BapHaHT TecTa Cofep>XUT ot 6 1o 10 3ajaHuii, 3alaHrsl COOTBETCTBYIOT TeMaM M3ydyaeMOoro
paspesna Kypca.
TecT cunTaeTCs CIaHHBIM, eC/TM 00yJaloIUiACs BIOpasl IpaBU/ILHBINA BapUaHT OTBeTa He MeHee, ueM B 60% 3ajjaHuiA.
BapuaHThI TeCTOBBIX 3alaHWii 110 BCeM pa3ZesiaM Kypca rnpezictasieHbl B YMK auciunmsel, a B8 OMMIOC Moodle BI'TY
«BOEHMEX» — TpeHUpOBOUHbIE BAPUAHTBHL.

Otuer no JIP

OrueT 1o y1aboparopHoii pabote (JIP) mpefcTaB/isieTcss B pyKOITUCHOM BH/e, Ha JiMCTax Gopmara A4,
3ar0/IHEeHHBIX C OLHOM cTOpoHbI. CofiepykaHKe oTueTa JO/KHO COOTBETCTBOBATh 11abnoHy otyeta JIP*.
JIP cuuTaeTcs NIPUHATOMH, a CTYJ,eHT M0/yJaeT 3a Hee OTMETKY «CZAaHO», /U
a) Tipu MpoBepKe ot4ueTa JIP BBIMOIHEHBI Ciefytoliye TpeboBaHus:
* 3ar0/THeHbI CBOZIHBIE TabMULIBI C pe3y/ibTaTaMu U3MepeHuH;
* BBLINO/IHEH pacueT 3HaueHHH MCKOMBIX BEJIMUMH U UX TIOTPELIHOCTel; TPaBU/IbHO MpeZCTaB/ieHbl OKOHUAaTe IbHbIe
pe3y/bTarkl;
* TIOCTPOEHBI He0OX0IMMBIe rPaKH B COOTBETCTBUY C TPeOOBAHUSIMHY, M3/I0’KeHHBIMH B METOAUYECKHIX MOCOOUSIX K
sabopaTopHBIM paboTam (TpeboBaHuUs MPoAyOIMpOBaHkI B 11abioHe otueTa JIP);
* TIPOBe/IeH aHaJIM3 MOJTyYeHHBIX Pe3y/IbTaToB MyTeM CPaBHEHHS UX C TeOPeTHYeCKUMU 3HaueHUsSIMU;
* IAHBI TIMCbEMeHHbIe OTBETHI Ha BCE KOHTPOJIbHBIE BOTIPOCHI (KOHTPOJIbHBIE BOTIPOCHI TIPHBEZeHB! B METOAMYECKUX
YKa3aHUIX K Kak/[oM labopatopHoii pabore).
06) mpu 3argure JIP:
* CTYZeHT B (hopMe KpPaTKOTO COOOIeHHS U3/I0XKUIT Pe3Y/IbTaThbl BBITOTHEHHOW vM JIP;
* CTYZIeHT B yCTHOM (hopMe BEpHO OTBETUJI Ha BCe BOMPOCHI, 3a/jlaHHbIe TIperofjaBaresieM, U3 Uricia KOHTPOJIbHbBIX
BOIIPOCOB, OTBETHI Ha KOTOPHBIEe laHbI B oTueTe 110 JIP.
Ec/u He BBINOTHEHO XOTs1 ObI OZIHO W3 BBIILE YKAa3aHHBIX TPeOOBaHUH K OTUETY WX JaH HEeBePHBIH OTBET Ha BOPOC, TO
OTUeT TIOJIeXKUT JopaboTKe UMK CTYAEHTY peKOMeH/IyeTCsl U3YUNTh BOIPOC, Ha KOTOPBIN OH OTBETHIT HEBEPHO.
*[a6smoH JIP pa3merneH B SMOC Moodle BI'TY «BOEHMEX» 1 B YMK JUCLUI/IHBL

JK3aMeH

17151 TPOMEXKY TOUHOM aTTeCTarlH, TIPOBOVMON B (hopMe 3K3aMeHa, UCTIO/b3YIOTCS OUIETHI C 3alaHUAMU. THTIBI
3a/laHui: 2 TeopeTUUeCKUX BOTIPOCA U pacueTHas 3afjava.
OrleHKa BBICTaBJISIETCS MOC/Ie cObecesioBaHUs CO CTYZIEHTOM B COOTBETCTBUU CO CJIEIYIOLUMU KPUTEPUIMHU:
* OLIeHKa «OTJIMYHO» BBICTABJISIETCSI, €CJIM 00yUaroIIuiACcs /jaa ToJHbIe, HCUepIThIBAIOIIe OTBETHI Ha BCe TeOpeThyeCcKue
BOIPOCHI OU/IeTa, MOTHOCTBLIO M BEPHO eI/ PACUeTHYIO 33/auy, MOXKET OTBETUTh Ha JIOTIOTHUTE/BHBINA BOMPOC 110
TeMe Kypca.
* OL[eHKa «XOPOIII0» BLICTAB/ISETCS, €C/IM 00yUarolUIiiCs TIPeIoCTaBU/I OTBEThI Ha BCe 3HAHUs B OU/ieTe, HO UIMEIOTCS
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OLIMOOUHBIE PACCYXKIEHUS.

+ OLIeHKa «y[OB/IETBOPUTEIBLHO» BBICTABIAETCS, €C/IM 00YJaroLMIACS BEPHO PELLV/I 3a/1auy WU MPeJOCTaBUIT OTBEThI
TOJIBKO Ha 2 TeOpeTUYeCKUX BOIPOCa.

+ OueHKa «HEYJOB/IETBOPUTEIEHO» BBICTABIISETCS, eC/IM 00yJaroLHiics He Ipei0CTaBU/I OTBETOB Ha 3a/jaHus Ousera.

BapuaHThI 3K3aMeHaI[UOHHBIX OMJIETOB, a TAKXKE CITHCOK TeOPeTHUYeCKUX BOMIPOCOB K 3K3aMeHy mpe/cTaB/ieHsl B YMK
mucturvbel, a B OVIOC Moodle BT TY «BOEHMEX» — TpeHHPOBOYHbIE BAPUAHTHI.

JuddepeHyupoBaHHbIi 3aueT

[17151 IpoMe)XyTOUHOM aTTecTalyy, IpoBOAUMOM B hopMe AP depeHLIMPOBAHHOTO 3aueTa, UCTI0/Ib3yeTCsl
WTOTOBBIN TecCT , copeprkariuii ot 12 no 15 3aganuii. Tect npoBogurcsi B OMMOC Moodle BI'TY « BOEHMEX».
TecCT CUMTAeTCs CIAHHBIM, eC/TU 00YUalOIUIACS BbIOpas MpaBU/IbHBINA BapUaHT OTBeTa He MeHee, ueM B 51% 3a/jaHuiA.
Kpurepun nepecueTa pe3y/sbraToB TeCTa B OLIEHKY:
* 51 - 74% — 3auTeHO-y0B/IeTBOPUTENBHO;
* 75 - 84% — 3auTeHO-XOpOLLIO;
* 85 - 100% — 3auTeHO-OTVINUHO.
BapuaHTheI TeCTOBBIX 3afjaHunii npecTapnedsl B Y MK aucturmnbel, a B DM1IOC Moodle BI'TY « BOEHMEX» —
TPEHUPOBOYHbIE BaDUAHTHI.

JK3aMeH

[I71st IPOME>KYTOUHOM aTTeCTalH, IPOBOAUMON B (hopMe 3K3aMeHa, MCTI0/b3yI0TCsE OMIIeTHI C 3a/jaHusIMH. THITBI
3a[jaHui: 2 TeOpeTHUeCKHX BOMPOCA U pacyeTHasi 3a/ava.
OteHKa BBICTAB/SIeTCS TOC/e cobece[0BaHUs CO CTYAEHTOM B COOTBETCTBUH CO CJIeAYIOLIMH KPUTEPUSIMHU:
* OLleHKa «OT/IMYHO» BBICTABJISIETCS], €C/IM 00YYaroIUiCs [/ MoJHbIe, HCUepIIbIBakoIlle OTBEThl Ha BCe TeOpeTHUeCKue
BOTPOCHI OH/IeTa, TIOJTHOCTBIO M BEPHO PEIL/T PACUETHYIO 3a/lauy, MOXKeT OTBETUTh Ha JIOTIOJIHUTEIBHBIN BOMPOC 0
TeMe Kypca.
* O1leHKa «XOPOLIO» BBICTAB/ISIETCS, €C/TH 00yJaroIuiics MPeJjoCTaBU/I OTBETHI Ha BCe 3HaHUs B OusieTe, HO UMEIOTCS
OLIMOOUHBIE PACCY>KIEHUS.
* OLleHKa «Y/JOBNIeTBOPUTEBHO» BLICTaB/ISIETCS, €C/IK 00yYaroIIniCcs BepHO PeLuI 3a/ja4uy Wid MpeJoCTaBU/l OTBETHI
TOJIbKO Ha 2 TeOpeTHYeCKUX BOIPOCa.
* OueHKa «HEYIOB/IETBOPUTEIEHO» BBICTABISETCS, eC/IM 00yJaroLHiics He TIpei0CTaBUI OTBETOB Ha 3a/jaHus Ousiera.

BapuaHThI 3K3aMeHAI[UOHHBIX OUJIETOB, a TAKXKE CITMCOK TeOPeTUUYeCKUX BOMIPOCOB K 3K3aMeHy mpe/cTaB/ieHsl B YMK
mucturiHel, a B OVIOC Moodle BT TY «BOEHMEX» — TpeHUPOBOYHbIE BAPUAHTHI.
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[Nacriopt ¢doH/a OLIeHOUHBIX CPEJCTB

AyauTOpHBIE 3aHATHA B
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Jomarinee
3aJjaHue,
1 7 Paspen 1. ®usnyeckue 0CHOBBI 76 40 20 1 9 36 20 Oruer o
MeXaHHKH.
JIP,
Tect
JomariHee
3aJjaHue,
1 7 Pa3pen 2. Moneky/nsipHas ¢usuka u 68 28 14 6 8 40 20 Oruer o
TepMOJHHAMMKA.
JIP,
Tect
Bcero 3a 2 cemecTp 144 | 68 34 17 17 76 40
HomariHee
3a/jaHue,
2 3 |Pa3spen 3. DeKTpU4eCTBO. 60 30 14 8 8 30 15 Otyert 1o
JIP,
Tect
HomariHee
3a/laHue,
o | 3 [Pasaend. Marmeruu. 60 | 24 | 12| 5 | 7 | 36 15 | Oruermo
J/IeKTpOMarHeTusM. P
Tect
2 3 |Pa3pen 5. Pu3HKa Ko/1e0aHHUIA. 24 14 8 4 2 10 10 OTIJJ.[EIT) o
Bcero 3a 3 cemecTp 144 | 68 34 17 17 76 40
2 4 Paspen 6. BosiHoBBIe npo1jeccel. 54 16 16 0 0 38 10 Tecr
Onruka.
Paspen 7. KanToBas ¢u3nka.
2 4 |D/meMeHTHI aTOMHOM U A/IEPHON 54 18 18 0 0 36 10 Tect
puzukmn.
Bcero 3a 4 cemecTp 108 | 34 34 0 0 74 20
Bcero no juciuninzHe 396 | 170 | 102 | 34 34 | 226 100
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Kpurepuu oneHuBaHUA

OIIK-1
Bonpocbl omkpbimozo muna:

Ne 1 Temo Maccoii 5 KT COCKasib3bIBaeT BHU3 110 HAKJIOHHOM TJIOCKOCTH JIJTMHOM 3 M U yIyioM HakmoHa 30°. Haliti
paboTa CHusIbl TSDKeCTH B [K.

Ne 2 Mstq Maccoii 3 Kr, ToZ0pOIIeHHBII BePTHKAIBHO BBEPX OT ITOBEPXHOCTH 3eMJIH, JOCTHT MaKCUMaJIbHOM BBICOTHI 10
M. OripeziesiiTe, Kakyto 110 MOZYJIF0 CKOPOCTh OH MMerT Ha BbicoTe 5 M. COIIpOTHB/IEHHEM BO3yXa IlpeHeOpeub.
OtBet B M/C.

Ne 3 Tesno maccoit m = {1} Kr 6GpoIiieHo ¢ MOBEPXHOCTH 3eMJ/I C HauaIbHOW CKOpocThio VO = {4} m/c mop yriom 60
Ipa/lyCcoB K TOPU30HTY U Uepe3 HEKOTOpPOe BpeMsl JOCTUIVIO MaKCMMabHOM BbICOThI. HaliTy uMmysnibc Tena p B
JaHHbIN MOMeHT BpeMeHU. OTBeT farh B (Kr*M/c). ConpoTUB/IeHNe BO3yXa He YUUThIBATb.

Ne 4 Inck paguyca R BparjaeTcsi BOKPYT BePTHKAJIbHOW OCH PABHOYCKOPEHHO (CM. PUCYHOK). YKa)K/Te HarlpaB/ieHue
BEKTOpa YIJIOBOTO YCKOpeHHs TOUKU A 0607a JyicKa.

3

4

Ne 5 OrmpezenuTs MOMHY0 KMHETHYECKYIO 3Hepruto EKuH 06pyua Maccoii m = {2} -Kr, Karsiierocs 6e3
TIPOCKasb3bIBaHUS CO CKOPOCThIO Uc = {1} M/c? OTBeT Bbipa3ute B KoY/ X ([I>K) C TOUHOCTBIO /10 LiesTbIX.
Ne 6 VM aeanbHbIi ra3 cOBepIaeT 3aMKHYThIN LUK 1-2-3-4-1, cocTosImii U3 AByX U30X0P U ABYX M300ap. [laBneHve u
06BbeM B mipeiesiax 1AK/Ia U3MEHSIIOTCS B N1=3 pa3 U B COCTOSIHAM 1 paBHbI COOTBETCTBEHHO pl = 2:10A5 TTa u V1=3
MA3. Halitu paboty rasa 3a 1uki (B k).
)\

np; k-

b
¥

pl--Il .4

e e

0 nV, V

Ne 7 BBIUMC/IUTB KOJIMUECTBO TEIIOTHI B [I)K, He0OX0AMMOe /i/IsI HarpeBaHUs JBYX MOJiel OZJHOATOMHOT'O HiealbHOro
rasza Ha 10 K nipu mocTossHHOM /IaB/IeHUH, €CJ/TH TIPYU TOM ra30M coBepiiieHa pabora 166 k.

Ne 8 MonsipHble TeryioeMKOCTH apoB Bozsl H20 (rpy ycioBuH, 4TO CBSI3b aTOMOB B MOJIEKYJIE - )KeCTKas1) B IIporjeccax
1-2 1 1-3 paBHBl cooTBeTcTBeHHO C1 1 C2 . BeruncauTe € TOYHOCTB A0 COThIX OoTHOoLIeHue C1/C2 .
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L INT

L

V

Ne 9 Ha pucyHke nipezcrasneH B ocsix (P, V) uukn KapHo uzeanbHoi MaimHbl. Temriepatypa HarpeBatenss T_1,
TeMIleparypa xonoauisHuka T2=oT1,rae O<a<l.

Onpepenure KI1/] 1j1k/ia, C TOUHOCTBIO A0 COThIX pu o={0,62}.

Py

3

Ne 10 CcopmynupyiiTe repBoe Hauaao TePMOJWHAMHKH 151 afjiabaTiueCcKOro porecca.
YBenuueHue TIPOMCXOZUT 3a CUEeT COBEePIIeHNs pabOThI Hafi Ta30M.

Ne 11 B mosie BO3AYIIHOTO KOH/|eHCAToOpa € HarpsbkeHHOCThI0 EOQ mapasutesibHO 00K/1aZKaM BBeJjeHa IIaCTHHA U3
[M37IeKTPUKa, B KOTOPOM yCTAaHOBU/IOCH 3/1eKTpUUeCKOe T10J1e C HalpshKeHHOCThI0 E. YunThiBas u3MeHeHue
T'YCTOTHI CUJIOBBIX JIMHUM B 3a30pe KOHZAEHCATOpa U B IU3/IeKTPHKe (CM. PUCYHOK), OLIEHUTE C TOUHOCTBIO /10 COTBIX
[IV3IeKTPUUECKYIO TIPOHULIAEMOCTbD € AW3/IeKTPUKA

o -0 -g' -0
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Ne 12 OnpefienuTh B BOJIBTaX PAa3HOCTH MOTEHIMANOB Ha OOK/IaZIKaxX IIOCKOTO KOHJEHCATOpa, eC/TU HAIPSDKEHHOCTh
OJHOPOJHOTO 37IeKTPUUECKOTO 1107151 BHYTpHU KoHeHcaTtopa E={1,18 }-10A3 (B )/m , a paccTosiHue Mexay
obknagkamu d={4,13}-10A(-3)m.

Ne 13 HaiiTu sHepruto 3apsi>keHHOTro Ao oTeHuana ={0,73}-10/(3 )B meTanimueckoro 1apa, €Cj II0 ero
TIOBEPXHOCTU pacripeiesnieH 3apsig q={4,91}-10A(-6)Ki. OTBeT BbIpa3uTh B MK ¥ OKPYI/IUTh [JO COTHIX.

No 14 Ha¥iTi, Ha KaKOM pacCTOSIHUM OT TOUeUHOro 3apsija q = {3,3} HK/1 HanpspKeHHOCTh 3MeKTpuueckoro nossi E =
{3,3} kB/m (k =9-10/N(9) W/D).

OTBeT BbIPasuThb B M, OKPYIVIUTD [0 ThICSIUHBIX.

Ne 15 B ueHTpe nipoBozsiieii cdepsl paguyca R HaXoAWUTCs TOYeUHBIH MOJIOKUATEIBHBIN 3apsf, . BHe cdepbl Ha
paccTosiHuM 2R OT LleHTpa HaXO[UTCs TaKoH >Ke 110 BeJIMUMHe 3apsifi MPOTHBOII0/IOKHOIO 3HakKa (—q). OnpefeniThb
TIOTOK BeKTOpa HaIpsDKEHHOCTU 37IeKTPOCTaTUYeCKOro T0JIsl Uepe3 TIOBEpXHOCTh Chephl.

Ne 16 HaiiTii MarHUTHY!0 UHAYKLMIO B TOUKe A (CM. DUC.), eC/Ii B TIPOBOJHUKE TeueT TOK cuoi {I} =3 A, paccrosiHue
{b} =27 cM, a yron o = 45°.

OTBeT BbIpa3uTe B MK, OKDPYIJVIMB A0 COTBIX.

A
v
'8

-
P ———

Ne 17

Ha pucyHke nipezscraBieH rpadyk n3MeHeHHs CHJIb TOKa B KaTyIIKe ¢ MHAYKTUBHOCTRIO L = 6 I'H. Halitu Mmopysib
S1C caMOWHAYKLMK

Ne 18 BeCKOHEUHO /IJIMHHBIN TOHKHUI TIPOBOJHUK C TOKOM CHJION [=5 A uMeeT u3ru6 (M/I0CKYO MeT/I0) paguycoM R =
0,2 M (cM. pucyHok). OripefeniuTe B Touke O MarHUTHYIO MHAYKLMIO B mons, co3gaBaemoro stuM TokoM. OTBeT
BbIpa3uTe B MK /1. 3aruIimre 0TBeT C TOUHOCTHIO /10 AeCSThIX.

O,

Ne 19 [lonionHUTE YTBEP)KJEHUE U 3allMIINTE €r0 B OTBET.

MarHuTHOe TIo/ie CO3/jaeTcsl B BaKyyMe JBYMsl AJIMHHBIMU T1apasiie/ibHbIMK MPSIMOJIMHEHBIMY ITPOBOJHUKAMH,
NepreHUKY/IPHBIMY K IJIOCKOCTH PUCYHKA, 110 KOTOPBIM TeKyT ToKu 11 1 [2, HanpaB/ieHHble Ha Hac. Ecin

[1=212 , To BEKTOp MarHUTHOM MHAYKLIMM B TOUKe A HampapjieH
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Ne 20 Hatiti Mmogyns SIC UHAYKLWH, BO3HUKAIOLIEW B 3aMKHYTOM KOHTYpe Tuioiaaso S={5,3} cM/\2, ecmu uHAYKIMS
MarHMWTHOTO T10JIsT U3MEeHsIeTCSI CO BpeMeHeM 110 3akoHy B=kt T, tne k={3,3 -10/3 }, yron Mmexay CHIOBBIMU
JIMHUSIMU U HOPMaJblo K KOHTYPY paBeH o=60°. Pacuet npoBectu B CH, pe3y/nbTaT OKPYIIUTh [JO COTBIX.

Ne 21 YacTuiia Maccoit 2 T Komeb/eTcs BAOJIb OCH X TI0 3aKOHY X = 6¢os(6t+1/3) (cM). Uemy paBHa 3HEprysi UaCTHIIbI?

B oTBeT HanMcaTh 3HaUeHUe SHePTUM B MK/IK C TOUHOCTBIO [JO COTBIX
Ne 22 B KosiebaTe/ibHOM KOHTYpe 3apsi] Ha 00K/IajKax KOHZEeHCATopa U3MeHsIeTCst 10 3aKoHy: q=Acos(wt+1/3) K. e
A={2,32} Kn, ®={1,78} c/\(-1). Uemy paBHO B amriepax aMILIUTyJHOe 3HaueHHe CUJIbI TOKA B KaTyIlIKe?

B otBer 3anucarh 4MC/I0 C TOUHOCTBIO /10 COTBIX.

Ne 23 Ha KpyI/iblii Herllpo3pauHbiil JUCK TajjaeT 1o HopMasu cdeprueckas cBetoBasi BosiHa. Touka Habmrogenus P
HaxXOJMTCSl Ha OCH, TIPOXOZAILIel uepes LeHTp /MCKa Ha HEKOTOPOM OT Hero paccTosiHuM. Onpefienyre: TeMHOe WIN
CBeT/IOe TSITHO HaOJTIofaeTcst B IieHTpe JU(PAKIFIOHHON KapTHUHBI, eC/TH 9KpaH 3akphiBaeT 6 30H ®peHess?

Henmpospauwand Frpan
MOV msiE

t

B oTBeT 3anuimTe Hy>KHOe CJIOBO.

Ne 24 Ha aupakjMOHHYO pelieTKy IajiaeT HOpMaJTbHO MOHOXPOMaTHUeCKUi CBeT ¢ JuHoU BosHbI 450 HM. [1InpuHa
peleTky 4 cM, obiree urcsio mmeneii 10000. HanbosbImii mopsiioK CrieKTpa, KOTOPbIA MOXKHO MOTYYUTD C
TIOMOLL[bIO 5TOW PeIIeTKH paBeH. ..

Ne 25 Ha 111e/1b ITMPUHOM a = 6A HOPMaJTbHO TMaZIaeT TlapasuIe/IbHbIN MyY0K MOHOXPOMATHUECKOTO CBETA C JTMHOU BOJTHBI
A. TTox kakum yryioM audpakiuu ¢ OyzneT HaO/IOIaThCs TpeTUi AUGPaKIIMOHHBIM MUHUMYM.

OTBeT 3amnmcaTh B rpasiycax (Harpumep:18°)

Ne 26 OrpefieniTh B MKM J/IMHY BOJIHBI, OTBEUAIOI[YI0 MAaKCUMYMY U3/IydaTebHON ClIOCOOHOCTH abCOFOTHO YepHOTO
Tesia rpy Temrneparype 352 K. ITocTosiHHas B 3akoHe cMelljeHrst Buna b = 2,9+ 10/(-3) meK.

B oTBeT 3amMcarh YMCI0 C TOUHOCTBIO /10 COTBIX.

Ne 27 Oripefie/iuTh B BOJBTaX 3aZlep>KUBAIOIIYI0 Pa3HOCTh TIOTEHI[MA/IOB BHEIITHETO 37IEKTPUUECKOTO TT0JIsT, €CTA
SHEpPIHs Majaolux Ha hotokarof hoToHOB paBHa 9,83 3B. PaboTa BbIXoja /ijIst IAHHOTO (oToKaroza papHa 1,91
3B.

B oTBeT HanMcaTh TOMBKO YMCJIO C TOYHOCTBEO IO COTBIX
Ne 28 ®0TOH peHTTeHOBCKOT0 U3/nyueHus ¢ sHeprued 320 k3B npu B3auMo/1eliCTBUU C MOKOSIIIIUMCSI 3IEKTPOHOM
niepesian eMy 24% cBoeit sHepruu. OrpefiesITh SHEPrUI0 paccessHHOro (oToHa.

OTBer 3anMcaTh B K3B, OKPYIVIUB /10 Lie/IbIX.

Ne 29 ®oToH BBIOMBaeT U3 aTOMa BOZOPO/A 371eKTPOH ¢ KMHeTHdeckol sHeprueld Ek= {3} 3B. Berunuc/iute sHepruio
¢oToHa B 3B, ec/iu aToM BoAOpOja HAXOAWICS B BO30Y>KIEHHOM COCTOSTHUM C KBAaHTOBBIM YHCJIOM N=2. DHEPTHsl
3JIeKTPOHA B aTOMe BOZIOPO/ia B OCHOBHOM COCTOSIHWM paBHa -13,6 5B

Ne 30 B onbiTax [l3BrccoHa 1 [l)KepMepa napasuie/lbHbli IIyY0K HepeITUBUCTCKUAX 1eKTPOHOB, MPOLIe i
YCKOPSIIOLIYIO Pa3HOCTb NoTeHNManoB U, Harpas/suics Ha KpUcTasul HUKers. [1py HekotopoM 3HaueHun U fyinHa
BOJIHBI Jle Bpoiinis s5eKTpoHoB paBHsiiack 36 M. Eciti pasHocTh noTeHiuanos U yBeMunTh B 2 pasa, TO AJIMHA
BOJIHBL Jle Bpolins anekTpoHoB OyeT paBHa

OTBeT 3amnucarhb B IIM C TOUHOCTBIO 10 LeJibIxX
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Bonpocbl 3akpblmoz2o muna:
Ne 1 Paccmotpurte n300pa>keHHe, yCTaHOBUTE COOTBETCTBHE BEKTOPHBIX BeJIMUMH M UX (PU3UYECKOTO CMBICTIA.

1. TaHreHMasbHOE YCKOpEHHe
2. HOpMasbHOe yCKOpeHHe
3. yCKOopeHHe
A. XapakTepu3syeT ObICTPOTY U3MEHEHHsSI BEKTOpa CKOPOCTH
b. XapakrepusyeT u3MeHeHUe BeKTOpa CKOPOCTHU I10 BeJIMUUHe

B. XapakTepu3syeT u3MeHeHHe BeKTOpa CKOPOCTH TI0 HAllpaB/IeHNIO
Ne 2 Touka M BMKETCSI paBHOMEDHO TI0 CBEPTHIBAIOIIEHCS MI0CKOM crivpasii. Kak u3aMeHsieTcsi MOy b YCKOPEHHUS
TOUKH?

1. He U3MeHsieTCs
2. yMeHbLIAeTCs

3. yBe/IMUHBAETCSA
Ne 3 CI[E,E[CTBI/IEM M30TPOIMHOCTHU IIPOCTPAHCTBA ABJ/ISIETCA 3dKOH COXPAHEHUA

1.  wmmysnbca
2. >3Heprum

3. MOMeHTa UMITy/bCa
Ne 4 Kouerj paguyca-BeKTOpa OIMUChIBAeT IPY [IBM)KEHUU MaTepHaIbHOM TOUKHU A
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1. TpaeKTOpHIO JBVKEHHUS
2. TIpOWJeHHbIN MyTh

3. mepemelleHue
Ne 5 Teso Maccoit m ABIKETCSI CO CKOPOCTBIO U, aBCOMIOTHO HEYIIPYTO CTaKUBAeTCs C TeJIOM Maccoit 2m, KoTopoe
nokoutcsl. OrpefiesiuTe ¢ KAKOM CKOPOCTBIO [IBI)KYTCS TeJla M0C/ie CTOIKHOBEHHSI.

1. v2
2. v3
3. v
4. 3v

Ne 6 Ha (P,V) guarpamme n300pakeH LUK/IMUECKUH MPOLeCcC uzieaabHoro rasa. Ha yuactkax DA-AB TeMmnepartypa:
1 - Ha DA rnioBbiiiaetcs, Ha AB roHmwkaeTcst
2 - IOHWXaeTCst
3 — Ha DA nonmwkaetcs, Ha AB 1oBbIlaeTcs
4 - ToBbIIIAETCS

BribepuTe OJJH OTBET.

K Tp—

L
S

4

f

P
[

Ne 7 TerioBast MaiMHa pabotaeT mo 1ukay KapHo. Eciv TemriepaTypy HarpeBatessi U XOJOAWIBHUKA YMEHBIIUTD Ha
oxvHakoByto BennuunHy AT, To KII/ uukna... BribepuTe ouH OTBET:

1 - OTBeT Heo/HO3HAUeH
2 - YMEeHBIIUICS
3 - ¥YBenuuusics

4 - He usmeHwics
Ne 8 Ecyii AU — u3MeHeHWe BHYTPEHHEH YHEPIHH HJiea/IbHOTO ra3a, A — paboTa rasa, Q — KOJIM4eCTBO TEIIOTHI,
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coobiriaemoe rasy, To AJIst U30TePMUYECKOTO CKaTHsi Tasa CrIPaBe/TUBbI COOTHOIIEHUS .
BribepuTe O[UH OTBET:

1. Q<0;A>0;AU=0

2. Q<0;A<0;AU=0

3. Q=0;A>0;AU<0

4. Q<0;A<0;AU<O
Ne 9

Ti

)
| “ 2
A Y

Ha pucyHke nu3o6pasken rukia KapHo B koopauHarax (T, S), rae S-3HTponusi. AfrabaTHoe paciivipeHue
TIPOUCXOJUT Ha y4acTKe

Beibepute HOMep OTBeTa:

1. 1-2
2. 4-1
3. 2-3
4. 3-4

Ne 10 Mea/ibHbIH ra3 COBEPINAET 3aMKHYThIN UK 1-2-3-4-1, COCTOSIIMM U3 [BYX U30X0p U JByX n306ap. Kak
[JlaBieHNe, TaK U 00beM B Ipefiesiax IMK/Ia U3MeHsIOTCs B N pa3. Ecm fjaneHrie v 00beM B COCTOSIHUM 1 paBHBI
cooTBeTCTBeHHO, P1 1 V1, To pabora rasa 3a LIUK/I paBHa ...

.”‘ 5 2
np, |-

P A -4

0 ¥, nv, V

Bribepute oyH OTBeT:
1. A=P1V1*(n-1)
2. A=P1V1*n

3. A=P1 V1*(@-1)A2

4. A=P1V1*nA2
Ne 11 Ochblo KOHYyCa, paIuyC OCHOBAaHHS KOTOPOTro paBeH 10 cM, SIB/IseTCS paBHOMEPHO 3apsKeHHasi HUTh C JIMHeHHON

TIOTHOCTBIO 3apsiga A=8,85 HK/M. Bricota KoHyca h=15 cMm. TToTOK BeKTOpa Harpsi>KeHHOCTH 3JIeKTPUUYeCKOTro
T0/1s1 Yepe3 3aMKHYTYI0 MTOBEPXHOCTh 3TOro KoHyca B CU GyzeT paBeH...
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BriOpath ouH OTBeT:

1. 0,15
2. 15
3. 15
4. 150

Ne 12 Kaxoif HoOMep pUCyHKa COOTBETCTBYeT 3aBUCMMOCTH HaNpsDKEHHOCTH 3/1eKTPUUEeCKOro 10J1s1 0T pajiuaibHOro
pacctosiiusi E=E(r) paBHOMEpHO 3apsbKeHHOTO0 10 00bEMY HEeNPOBOASIIEro 1apa paguyca R?

Fa v | Tk Fh
. i b\ .
0 R y 0 R ¥ 0 g ¥ 0 R "

Ne 13 Ha pucyHKe n300pakeHbI IMHUW HATIPSDKEHHOCTH OJJHOPO/IHOTO 3IEKTPOCTAaTHYeCKOTo Tosisi. Kak u3MeHsieTcst
TIOTeHLIa/ 3TOro MOJIS IIPY NlepeMelLljeHUH U3 TOUKU A B TOUKy B, ecsin oTpe3ok AB neprnieHjUKy/sIpeH JTMHASAM
HarpspKEHHOCTU?

E

A¢--1--1-19B

BribepuTe ouH OTBET:
1. He uU3MeHsIeTCSA
2.  TIOBBIIIAETCS

3.  TIOHMXKAEeTCs

4.  W3MeHeHMe MOTeHL1ala 3aBUCUT OT 3HaKa IlepeMelliaeMoro 3apszja
Ne 14 B Tpex BepIlMHaxX KBajipaTa co CTOpPOHOM a = 0,3M HaxogsTcs ToueuHble 3apsizibl q = 0,001 MxKi. Omnpegenuts B
CU mopynb HanpsDKeHHOCTH T10J1s1 B UeTBEPTOM BeplliMHe KBaJpaTa.

Bribepute o1H OTBET:
1. 500 B/m
2.191 B/m
3. 250 B/m

4. 300 B/m
Ne 15 DneKTpryecKHii AUTIONE C AUOJBEHBIM MOMEHTOM P TIOMeIIleH B OJHOPOZHOe 3/1eKTPHUYecKoe ToJie C
HanpspkeHHOCTBIO E. TIpy KakoM 3HaueHWH yIJia & SHeprusi JUIosis OyaeT MUHUMATbHOU?
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BribepuTe 0[UH OTBET, YKa)XXUTE €r0 HOMep:
1.n
2. /4
3.1/2
4.0

Ne 16 Ha pucyHKe n300pakeHbl CedeHUs By X Mapasie/bHbIX MPSIMOTMHEHHBIX AJTMHHBIX TIPOBOAHUKOB,
TepleHJVKY/ISPHBIX [IJIOCKOCTH PUCYHKA, C OAVHAKOBO HarpaB/eHHbIMU TOKaMu, ripuyeM J1=2J2. Bektop
WHZYKLMM MarHUTHOTO T10JIs1 paBeH HYJII0 B HEKOTOPOW TOUKe Ha yJacTKe ...

1 | 1,
X } X
a b I c d
1-a
2-cC
3-b
4-d

Ne 17 LIMpKy/nsitiyisi BeKTOPa MarHUTHOM MHAYKLUU T10 3aMKHYTOMY KOHTYPY paBHa Hy/r0. BeibepuTe /151 Kakoro
KOHTYpa 3TO yTBepXK/eHue BepHO?

B—

1. KoHtypa B BU/ie BOCbMepKU 2
2. Kpyrosoro koHTypa 1
3. HOns Bcex

4. OBanbHOrO KOHTypa 3

Ne 18 B ofHOPOHOM MarHUTHOM I10/Ie Ha TOPU30HTa/IbHBIM IIPOBOJHUK C TOKOM, HallpaB/IeHHBIM BIIPaBO, AeHCTBYeT
cuaa Amriepa, HanpaB/eHHasl TIepIIeHAUKY/ISIPHO TVIOCKOCTH PUCYHKa oT Habmogaresst. [Ipu 5ToM MHUN
MarHMTHOM UHAYKLWH T10J151 HAallpaBJIeHbl. .

(: =7 ()
@F

1 — BripaBo
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2 - BHU3
3 — BBepX

4 — B/IEBO

Ne 19 3akon buo-Cagapa-Jlariiaca orpefiesisieT MarHUTHYIO HHAYKLIMIO dB 1107151, co3/1aBaeMOro TMHEHHBIM 37IEMEHTOM
nipoBozHMKa dl ¢ TokoM I B HekoTopoii Touke A. Kakoii pafuyc-BeKTOp ¥ yros, u300pa’keHHbIE HA PUCYHKE, BXOJSAT

B hopmyny?

1. rlual
2. r2ua2
3. rlua2
4. r2ual

Ne 20 Ha Kakoli 13 KOMITaCOB MarHUTHOE I1071e KOHTYpa OyZeT JefiCTBOBaTh ClUibHee

1. a
2. b

3. OAMHAKOBO
Ne 21 DneKTpoMarHuTHast BoJIHa € 4acToToil 6:10A14 I'1y pacnipocTpaHsieTcsi B CTeK/Ie CO CKOpOCThi0 V=2,4-10/8 m/c.

CKopoCTb pacrpocTpaHeHusi cBeTa B Bakyyme ¢=3-10A8 m/c. KakoBa Obl1a Obl [yTHA 3TOU BOJHBI, ey GBI OHA
pacrnpocTpaHsiachk B BaKyyme?

Bribepure ouH OTBET

1.5 M

2. 0,5 MKM

3. 500 MKM

4. 50 um
Ne 22 1711 HeKOTOpOU BO/IHBI ee  BoHOBOe urcio k=0,2 paa/m . Uemy paBHa B MeTpax JJIMHA BOJHBI .
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Bribepute Oj1H OTBeT.

1. 15,70 m
2. 31,40m
3. 1,26wMm
4. 5,00m

Ne 23 PaccTosiHre MeXX[y ByMsl TOUKaMH I1JI0CKOM rapMOHMUECKOM BOJIHBI PABHO UeTBEPTH [JJIMHBI BO/IHBL OmpesienuThb
(o Moay/0) pa3HOCTh (ha3 KojebaHU MeXXy STUMH TOUKAMHU.

BribepuTe OjiH OTBET.

1. n/3
2. /4
3. n/2
4. 2n/3

Ne 24 YpaBHeHUe TJI0OCKOW CMHYCOW/IaTbHOM BOJTHBI, pacrpocTpaHsitoleiics Baombs ocu OX, umeet By, § = 0,01
sin10A3 ( t-x/500) . [I7vHa BOJTHBI B M PaBHa ...

1.3,14:1013
2.1000
3. 6,28

4. 500

Ne 25 TIpu yMeHBIIIEHHN B 2 pa3a aMIUTATY/BI KOjleOaHHi BeKTOPOB HAITPSDKEHHOCTH /1eKTprueckoro E ¥ MarHUTHOTO
H mosieit 0THOCTH MOTOKA SHEPTHUU

1. ymeHbIIUTCA B 2 pasa
2. 0CTaHeTCss HeM3MeHHOH
3. yMeHBLIUTCA B 4 pas

4. HeT PaBWILHOTO OTBETa

Ne 26 DOTOKATO/, OCBEIAeTCst OWH Pa3 KPACHBIM CBETOM, PYTOi pa3 — CHHUM. B KakoM CJiyuae CKOPOCTb BBIIIEAIINX C
TOBEPXHOCTH KaTo/ja 31eKTPOHOB 6osblie, ecii (hoTodddekT HabmogaeTcss B 000MX ciydasx?

BriGepuTe 0AvH OTBeT:

1. ckopocCTh (hOTO3IEKTPOHOB OJMHAKOBA B 000UX CTyudasix
2. TIpY OCBellleHre CHHUM CBETOM

3. IpU OCBellleHHe KpPaCHbIM CBETOM

4. cKopoCTh (hOTO3/IEKTPOHOB He 3aBUCHUT OT YaCTOTHI CBETa
Ne 27 YcTaHOBUTE COOTBETCTBHE MeXKly HOMepaMu U MpeJJioKeHHbIMU uacTsiMu ¢popmysisl ¢ dexta KomrtoHa.

1:2_3:4-(5 _a]

A. cos ©
B. A
B. N

r.i

I A
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E. Ac

Ne 28 Ecyi ipu iepexofie 13 BO30y»K/JeHHOTO COCTOSIHHSI B OCHOBHOE aTOM BOZOPO/ia UCITYCTHIT (POTOH C JJTHHON BOJIHBI
121,6:10A(-9) M, TO B pe3ysibTaTe 3TOrO Mepexo/a pajuyc opOUThI 37IEKTPOHA B aTOMe

BribepuTe OjiH OTBET:

1. ymeHbIMsICA B 2 pasa
2. yMmeHbLIW/ICA B 8 pa3s
3. yMeHbLIWICA B 4 pasa

4. ymenHbwscs B 16 pa3s

Ne 29 Ha prcyHKe NIpUBe/ieHb! CIIEKTP MOIVIOLIeHNsI pa3peXXeHHbIX aTOMapHbIX IIapOB HEM3BECTHOI'O BellleCTBa U
CIIeKTPBbI IOIVIOLeHUs] aTOMapHbIX 11apOB U3BECTHBIX 3/71eMEHTOB.

eelljecmeo

[TpoaHa/nM3upoBaB CIEKTPbI, MO)KHO YTBEPKZaTh, UTO HEM3BECTHOE BELeCTBO COLEPIKUT:
1. rtonbko Bogopog (H) u renuii (He)

2. Tonbko Harpuii (Na) u Bogopoz (H)

3.  Bopopog (H), remuii (He) u Harpuii (Na)

4. wuarpuii (Na), Bogopog (H) u gpyrue ameMeHTsl, HO He renuii (He)
Ne 30 Ha pucyHKe mipe/icTaB/ieH (hparMeHT AiMarpaMMbl SHEPreTHUECKHUX YPOBHEH aToMa BOJiopo/ia.

E,. 'JBJ
0
~-0.54

084 l—l‘—iﬂ1—

- 1.50
-3.38

e Wi'n 8 =

-13.55 Ly I

MuHUMabHBINA UIMITYJIBC UMeeT (POTOH, U3/TyyaeMblil [1pY TIepexoze:
1. Cyposns 5 Ha ypoBeHsb 3
2. CypoBH# 4 Ha ypoBeHb 3
3. C ypoBHs 2Ha ypoBeHb 1

4. CypoBHs 3 Ha ypOBeHb 2
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